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HOW TO USE THIS SOIL SURVEY 


fe SOIL SURVEY contains information 
that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Mellette County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol is inside the area 
if there is enough room; otherwise, it is outside 
and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used to 
find information. This guide lists all the soils of 
the county in alphabetic order by map symbol 
and gives the capability classification of each. 
It also shows the page where each soil is de- 
scribed and the page for the capability unit and 
range site in which the soil has been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 


overlay over the soil map and colored to show 
soils that have the same limitation or suitability. 
For example, soils that have a slight limitation 
for a given use can be colored green, those with 
a moderate limitation can be colored yellow, and 
those with a severe limitation can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the descrip- 
tions of the capability units, the range sites, and 
the windbreak groups. 

Foresters and others can refer to the section 
“Windbreaks,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportemen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suit- 
ability for range, and also the names of many 
of the plants that grow on each range site. 

Engineers and builders can find, under “Soils 
and Engineering,” tables that contain test data, 
estimates of soil properties, and information 
about soil features that affect engineering 
practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the 
Soils.” 

Newcomers in Mellette County may be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They may also be interested in the 
information about the county given in the 
section “General Nature of the County.” 


Cover: Pine Creek, 2 miles west of White River. Buffing- 
ton silty clay and Haverson silty clay loam are in the 


valley; Samsil-Lakoma clays, 15 to 40 percent slopes, is 
in the background. 
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fF ELLETTE COUNTY is in the south-central part 
of South Dakota (fig. 1). The total land area is 
835,840 acres. White River, the county seat and largest 
town, is located near the center of the county. Wood, 
Norris, and Mosher are other towns and villages in the 
county. 


* 
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Figure 1.—Location of Mellette County in South Dakota. 


Mellette County lies in the White River drainage basin. 
This east-flowing river forms the northern boundary of 
the county. Relief ranges from nearly level on the flood 
plains, terraces, and smoother parts of the uplands to 
steep in rough, broken areas along the White River and 
its larger tributaries. Badland areas are in the western 
and southern parts of the county. 

Approximately 82 percent of the county is used for 
range or native hay, 15 percent is used for crops, and the 
rest is used for miscellaneous purposes. Livestock is the 
main source of income, and livestock farming and ranching 
are the main farm enterprises. Most farms and ranches 
also raise some wheat, sorghum, oats, and alfalfa. Wheat 


*'T, Karns was party leader for Bureau of Indian Affairs per- 
sonnel who surveyed most of the area in Tps, 40 and 41 N., Rs. 25, 
26, 27, and 28 W.; T. 42 N., Rs. 25 and 26 W.; and east of the Little 
White River, Tps. 40 and 41 N., R. 29 W. 


is the principal cash crop and is a major source of income 
for some farms in the southeastern and southwestern parts 
of the county. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Mellette County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 
crops, the kinds of rock, and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
charactistics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Mosher and 
Cedar Butte, for example, are the names of two soil 
series. All the soils in the United States having the same 
series name are essentially alike in those characteristics 
that affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
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ment. For example, Huggins silt loam, 2 to 5 percent 
slopes, is one of several phases within the Huggins series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately. The soil map in the back of this publication 
was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is domi- 
nantly of 2 recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Three such 
kinds of mapping units are shown on the soil map of 
Mellette County: soil complexes, soil associations, and 
undifferentiated groups. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size they cannot be shown 
separately on the soil map. Each area of a complex con- 
tains some of each of the two or more dominant soils, and 
the pattern and relative proportions are about the same in 
all areas. The name.of a soil complex consists of the names 
of the dominant soils, joined by a hyphen. Huggins- 
Kadoka silt loams, 0 to 2 percent slopes, is an example. 

A soil association is made up of adjacent soils that oc- 
cur as areas large enough to be shown individually on the 
soil map but are shown as one unit because the time and 
effort of delineating them separately cannot be justified. 
There is a considerable degree of uniformity in pattern 
and relative extent of the dominant soils, but the soils 
may differ greatly one from another. The name of an 
association consists of the names of the dominant soils, 
joined by a hyphen. Imlay-Badland association is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. The name of an undifferentiated 
group consists of the names of the dominant soils, jomed 
by “and.” Bankard and Glenberg soils is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Badland is a land type in Mellette County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds of 
soil in other places are assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kinds of 


soil. Yields under defined management are estimated for 
all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs to 
be organized in such a way as to be readily useful to 
different groups of users, among them farmers, managers 
of woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farmers, 
agronomists, engineers, and others; then adjust the 
groups according to the results of their studies and con- 
sultation. Thus, the groups that are finally evolved re- 
flect up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Mellette County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named 
for the major soils. The soils in one association may occur 
in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitable for 
a certain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or a wild- 
life area, or in planning engineering works, recreational 
facilities, and community developments. It is not a suitable 
map for planning the management of a farm or field, or 
for selecting the exact location of a road, building, or simi- 
lar structure, because the soils in any one association ordi- 
narily differ in slope, depth, stoniness, drainage, and other 
characteristics that affect their management. 

A comparison of the general soi! map of this county 
with those in published surveys of adjoining counties 
will show small areas where soil boundaries that overlap 
county lines do not match perfectly and soil names differ. 
Such differences in the maps have resulted from continu- 
ing refinement of soil classification, changes in classifica- 
tion by soil series, and the establishment of new series 
that do not appear in earlier published surveys. 

The 11 soil associations in Mellette County have been 
placed in six general kinds of landscapes for purpose of 
making broad interpretations. Each of the broad groups 
of soil associations and the associations in each group are 
described on the following pages. 


Moderately Well Drained and Well Drained 
Silty and Loamy Soils That Formed 
in Alluvium; in Stream Valleys 


Soils in this group formed in loamy to sandy alluvium. 
They are used for growing feed crops and hay and for 
grazing and winter feeding. They are subject to stream 
overflow in some years, but damage is generally minor. 
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1. Haverson-Glenberg association 


Deep, nearly level to gently sloping, moderately well 
drained and well drained silty and loamy soils 


This association is on bottom land along the White and 
Little White Rivers. It is nearly level except for rises 
from one level to another. The lower flood plains are 
commonly slightly undulating. 

This association makes up about 4 percent of the 
county. It is 35 percent Haverson soils, 25 percent Glen- 
berg soils, and 40 percent less extensive soils. 

Haverson soils have a surface layer of light brownish- 
gray silty clay loam. Below this is silt loam commonly 
stratified with silty clay, silty clay loam, and fine sand. 

Glenberg soils have a surface layer of light brownish- 
gray fine sandy loam. Below this is pale-brown and light- 
gray very fine sandy loam. 

Less extensive in this association are Bankard soils on 
the lower flood plains, Buffington and Mitchell soils on 
high bottoms or low terraces, and Kyle soils on foot slopes 
and fans on the outer edges of stream valleys. 

In some years stream overflow floods the lower areas 
of this association, but the effects generally are limited to 
damaged fences and thin deposits of sediment and debris. 
Fertility is low. Soil blowing is a hazard. Controlling soil 
blowing and conserving moisture are concerns in manage- 
ment. 

Many areas along the White River are cultivated. 
Corn, sorghum, and alfalfa are the main crops. Small 
grain also is grown. A few areas are irrigated. Others 
are in native grass and ate used for hay or grazing. A 
number of ranch headquarters are located on this asso- 
ciation. Scattered stands of native trees and shrubs pro- 
vide protection in winter for livestock and wildlife. 


Moderately Well Drained to Excessively 
Drained Clayey Soils Over Shale; 
on Uplands 


Soils in this group formed in clayey material derived 
from shale of Cretaceous age. They have slow to very 
slow permeability. Surface runoff ranges from slow to 
rapid, depending on the slope. The gently sloping, deeper 
soils are used for crops and range. The strongly sloping 
to steep, mostly shallow soils are used entirely for grazing. 


2. Samsil-Lakoma association 


Shallow and moderately deep, strongly sloping to steep, 
well-drained to excessively drained clayey soils 


This association is along the White and Little White 
Rivers and their principal tributaries. The landscape is 
one of moderately steep or hilly to steep valley sides laced 
with many short drainageways that flow into long, nar- 
row, deeply dissected, V-shaped draws and canyons. Drain- 
ageways and channels are commonly gullied. Steep cut 
banks and slides are common in areas adjacent to the 
White River. 

This association makes up 22 percent of the county. It 
is about 65 percent Samsil soils, 15 percent Lakoma soils, 
and 20 percent less extensive soils. 

Samsil soils have a thin surface layer of light brownish- 


gray clay. Below this is clay and shaly clay. Bedded shale 
1s at a depth of 17 inches. 

Lakoma soils have a surface layer and subsoil of gray- 
ish-brown clay. At a depth of 18 inches is shaly clay. At 
a depth of 24 inches is bedded shale. 

Less extensive in this association are Anselmo and 
Manter soils in small areas blanketed with sandy deposits; 
Buffington soils along creeks and drainageways; Kyle 
soils on foot slopes and fans; Murdo and Schamber soils 
on gravelly ridges and terrace fronts; Opal soils on nar- 
row, flattened ridges; and Promise soils on foot slopes 
and along drainageways. Outcrops of shale occur in the 
steeper parts of the association. 

Surface runoff is rapid. Permeability is slow. Available 
water capacity of the major soils is low to very low. 
Steep slopes make this association highly erodible and 
limit its use mainly to grazing. 


3. Promise-Millboro association 


Deep, nearly level to gently sloping, well-drained clayey 
soils 


This association is in the southeast corner of the county. 
It is nearly level to gently sloping. Slopes are long and 
smooth. Most of the drainageways are shallowly en- 
trenched, but the drainage pattern is well defined. 

This association makes up about 5 percent of the 
county. It is about 50 percent Promise soils, 15 percent 
Millboro soils, and 35 percent less extensive soils. 

Promise soils are clay to a depth of more than 40 
inches. Their surface layer is dark gray, and the subsoil 
is dark gray and grayish brown. In most places the entire 
profile is calcareous. 

Millboro soils have a surface layer of dark-gray silty 
clay and a thick subsoil of grayish-brown clay. They are 
calcareous below a depth of 13 inches. The underlying 
material is clay. 

Less extensive in this association are Lakoma and Sam- 
sil soils on shoulders of drainageways, Kolls and Hoven 
soils in closed depressions, Opal soils on the upper part of 
some of the rises, and Reliance soils on well-rounded 
ridges and knolls above Millboro soils. 

urface runoff is moderate, and permeability is slow to 
very slow. Available water capacity is low to medium. 
Tilth deteriorates easily in cultivated areas. Controlling 
water erosion and soil blowing, conserving moisture, and 
maintaining tilth are management needs in cultivated 
areas, 

Many of the gently sloping and nearly level areas are 
cultivated. Winter wheat, sorghum, and alfalfa are the 
main crops. Some corn and some spring-sown small grain 
also are grown. Sloping areas are mostly in native grass 
and are used for grazing. 


4, Opal-Promise-Samsil association 


Shallow to deep, nearly level to strongly sloping, moder- 
ately well drained and well drained clayey soils 


Most of this association is gently sloping to strongly 
sloping. Slopes are dominantly long and uniform. Slopes 
along drainageways, however, are short, and some are 
moderately steep to steep. A striking feature of the land 
surface on parts of the association that are in native grass 
is the wavy effect caused by small ridges that rise a few 


4 SOIL SURVEY 


inches above troughs. The small ridges and troughs 
extend up and down the slope. Except in a few closed 
depressions, the drainage pattern is well defined. 

This association makes up about 19 percent of the 
county. It is 40 percent Opal soils (fig. 2), 15 percent 
Promise soils, 15 percent Samsil soils, and 30 percent 
less extensive soils. 

Opal soils are gently sloping to strongly sloping and 
are well drained. They have a surface layer of dark-gray 
silty clay and gray clay, a clay subsoil, and clay under- 
lying material. At a depth of 34 inches is bedded shale. 

Promise soils are deeper over shale than Opal soils. 
They are nearly level to gently sloping. They are well 
drained except along drainageways, where they are mod- 
erately well drained. The surface layer is dark-gray clay, 
and the subsoil is dark-gray and grayish-brown clay. The 
underlying material is clay to a depth of more than 40 
inches. 

The steep, shallow Samsil soils are along drainageways 
and on the tops and sides of ridges. The surface layer is 
light brownish-gray clay. The next layers are clay and 
shaly clay that extend to a depth of 17 inches. Below this 
is bedded shale. 

Less extensive in this association are Buffington soils 
on low terraces along creeks and drainageways; Caputa, 
Manter, and Tuthill soils in scattered areas that are thinly 
mantled with loamy to sandy material; Hoven and Kolls 
soils in depressions; Lakoma soils in areas of Samsil 
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soils; Minatare and Mosher soils in swales and along 
drainageways; Murdo and Schamber soils on gravelly 
ridges; and Woodly soils in swales. Slickspots occur along 
some of the drainageways. 

Surface runoff is moderate to rapid, and permeability 
is slow to very slow. Available water capacity ranges 
from medium in Promise soils to very low in Samsil soils. 
Tilth deteriorates easily in cultivated areas. Controlling 
water erosion and soil blowing, conserving moisture, and 
maintaining or improving tilth are all management needs 
in cultivated areas. 

Some of the nearly level and gently sloping parts of 
this association are cultivated, particularly those in the 
eastern part of the county. Winter wheat, alfalfa, and 
sorghum are the main crops, Corn and spring-sown small 
grain also are grown. Many areas are in native grass and 
are used for grazing. 


Well-Drained Loamy Soils That Formed in 
Loamy to Sandy Material; on Uplands 


Soils in the one association in this group formed in 
sandy material deposited or reworked by wind. The near- 
ly level and gently sloping soils have a high enough 
organic-matter content and enough silt and clay in the 
subsoil to make them stable. They are used for crops and 
range. The undulating to hilly soils are less stable and 
blow easily when the vegetation is disturbed. 


Samsil- 
Pik 


Figure 2—Typical pattern of soils and underlying material in the Opal-Promise-Samsil association. 
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5. Tuthill-Manter association 


Deep, nearly level to sloping or undulating, well-drained 
loamy soils 


This association occurs as small, scattered, isolated 
areas in the southern part of the county. It is mostly 
gently sloping to sloping. The sandier parts are undulat- 
ing. 

This association makes up about 6 percent of the 
county. It is about 35 percent Tuthill soils, 10 percent 
Manter soils, and 55 percent other soils. 

Tuthill soils have a surface layer of grayish-brown 
fine sandy loam and a subsoil of fine sandy loam and 
sandy clay loam. The underlying material is pale-brown 
loamy sand. 

Manter soils are commonly undulating. They have a 
surface layer of dark-gray fine sandy loam and a subsoil 
of fine sandy loam and sandy loam. The underlying 
material is loamy sand. 

Less extensive in this association are the undulating to 
hilly Anselmo, Dunday, and Valentine soils; Huggins and 
Kadoka soils in lower positions on the landscape, in the 
southwestern part of the county; Opal and Promise soils 
on the lower slopes, below Tuthill soils, in the central 
part of the county; Whitelake soils on foot slopes and 
along some of the drainageways; and Woodly soils in 
swales. 

These soils are medium in fertility and take in water 
readily. Surface runoff is slow to moderate. Soil blowing 
is a hazard and is the main concern in management. 
Water erosion is an additional concern in sloping areas. 

This association is used mainly as range. Some of the 
nearly level to gently sloping parts are cultivated. Winter 
wheat, corn, sorghum, and alfalfa are the chief crops. Soil 
blowing is difficult to control in areas where winter wheat 
is grown. 


Well-Drained to Excessively Drained Loamy, 
Silty, and Clayey Soils Over Siltstone, 
Mudstone, and Shale; on Uplands 


Soils in this group formed in material weathered from 
siltstone, mudstone, and shale of Tertiary age. In places 
the landscape is broken by eroding escarpments and 

Ilied drainageways. Many of the soils have low to very 
ow available water capacity as well as other properties 
unfavorable for crops. They are used mainly as range. 
Scattered tracts of cropland are mainly in areas of gently 
sloping soils. 


6. Imlay-Conata-Badland association 


Shallow, gently sloping to steep, well-drained to ewces- 
sively drained loamy and clayey soils and areas of Bad- 
a 


This association is gently sloping to steep. The relief 
is broken by numerous escarpments and eroding drainage- 
ways. In these areas slopes are short, steep, and barren of 
vegetation. Drainage channels commonly are vertically 
walled and actively eroding. 

This association makes up about 19 percent of the 
county. It is about 27 percent Imlay soils (fig. 3), about 


18 percent Conata soils, 10 percent Badland, and 50 
percent less extensive soils. 

Imlay soils are mostly strongly sloping to steep. The 
surface layer is light brownish-gray clay loam. The un- 
derlying material is gravelly clay loam. Bedded siltstone 
is at a depth of 10 inches, 

Conata soils also are mostly strongly sloping to steep. 
Their surface layer is brown and reddish-gray clay. The 
subsoil is multicolored clay. Mudstone is at a depth of 17 
inches. 

Badland consists of eroding exposures of mudstone, 
shale, and siltstone. Within the Badland areas are small, 
nearly level to gently sloping mesas or tables that are 
isolated from each other by eroding escarpments or sides 
of drainageways. The eroded areas are barren of vege- 
tation. 

A number of less extensive soils occur throughout this 
association, including scattered areas of Anselmo, Dun- 
day, and Valentine soils in stringers of sandy material ; 
the gently sloping Blackpipe soils on foot slopes below 
Imlay and Conata soils; Buffington soils on low terraces 
or bottoms along creeks and drainageways; Cedar Butte, 
Hisle, Wanblee, and Wortman soils on flats, foot slopes, 
and along drainageways; Haverson and Stirk soils on 
bottom land; Larvie, Metre, Norrest, and Okreek soils 
on small mesas or tables within areas of Badland; and 
Orella soils on flats and rounded knolls. 

Surface runoff ranges from moderate to rapid in much 
of the association. The major soils are low in fertility 
and are very low in available water capacity. Controlling 
erosion is a concern in the Badland parts of the asso- 
ciation. 

Much of the Badland is barren of vegetation. Many 
areas cannot be crossed by farm machinery. Most vege- 
tated areas, however, are accessible to livestock. The as- 
sociation is used almost entirely as range. A few tracts. 
of the less extensive soils are cultivated. Sorghum, oats, 
and alfalfa are the main crops. 


7. Norrest association 


Moderately deep, nearly level to strongly sloping, well- 
drained silty soils 

This association is dominantly nearly level to strongly 
sloping, but it is moderately steep to steep on the sides 
of ridges and along deeply entrenched drainageways. 
The drainage pattern is well defined. 

This association makes up about 8 percent of the 
county. It is about 55 percent Norrest soils. The other 45 
percent is less extensive soils. ; 

Norrest soils have a surface layer of grayish-brown silt 
loam and a subsoil of silty clay loam and clay loam. Soft 
siltstone is at a depth of 32 inches. ; 

Less extensive soils in this association are Blackpipe 
soils on foot slopes and in swales; Cedar Butte, Hisle, 
Wanblee, and Wortman soils on upland flats and foot 
slopes and along drainageways; Conata and Imlay soils 
on ridges and some of the steeper slopes; Larvie, Metre, 
and Okreek soils in areas underlain by shale or mudstone; 
and small areas of Badland around heads of drainage- 
ways. 
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Figure 3—Typical pattern of soils and underlying material in the Imlay-Conata-Badland association. 


Norrest soils are medium to low in fertility and have 
low to medium available water capacity. Surface runoff 
is moderate in most areas. Controlling erosion is the main 
concern in management. 

This association is used mainly as range, but small, 
scattered tracts are used for crops. Winter wheat, sor- 
ghum, and alfalfa are the main crops. 


Well-Drained to Excessively Drained Silty 
and Loamy Soils Over Siltstone; 
on Uplands 


Soils in this group formed in material weathered from 
siltstone of Tertiary age. Most of the strongly sloping 
to steep soils are shallow, and the gently sloping soils are 
moderately deep. In most areas these soils are used as 
range. Some of the less sloping areas are used for crops. 


8 Epping-Huggins-Imlay association 


Shallow to moderately deep, sloping to steep, well- 
drained to excessively drained silty and loamy soils 


This association consists of ridges and steep slopes 
along drainageways that flow to the Little White River. 
It is along the southern boundary of the county. 

This association makes up about 3 percent of the 
county. It is about 40 percent Epping soils, 25 percent 


Huggins soils, 15 percent Imlay soils, and 20 percent less 
extensive soils. 

The steep Epping soils, on the tops and sides of ridges, 
are well drained to excessively drained. They are gray 
and pinkish-gray silt loams that are shallow over pink- 
ish-gray siltstone. 

The well-drained Huggins soils are commonly less steep 
than Epping soils. They have a surface layer of gray 
silt loam and a subsoil of silty clay loam. The next 
layer is silty clay loam. Bedded siltstone is at a depth 
of 22 inches. 

Imlay soils are strongly slepne to steep and well 
drained to excessively drained. They are on some of the 
sides of ridges near Epping soils. They have a surface 
layer of light brownish-gray clay loam. Below this is 
gravelly clay loam. Bedded siltstone is at a depth of 10 
inches. 

Less extensive in this association are Kadoka soils in 
areas of Huggins soils, Keota soils intermingled with 
Epping soils along drainageways, and Larvie and Metre 
soils below Imlay soils. 

Most of this association is too steep for cultivation. 
Surface runoff is moderate to rapid, and erosion is a 
hazard. Available water capacity of the major soils is 
low. Almost all of this association is in native grass and 
is used as range. 
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9. Huggins-Kadoka association 


Moderately deep, nearly level to strongly sloping, well- 
drained silty soils 


This association is mostly gently sloping to sloping. 
Slopes are moderately long. Steeper slopes occur on the 
sides of some of the ridges and along entrenched drain- 
ageways. 

This association makes up about 8 percent of the 
county. It is about 30 percent Huggins soils, 10 percent 
Kadoka soils, and 60 percent less extensive soils. 

Huggins soils are mostly nearly level to sloping. They 
have a surface layer of gray silt loam and a subsoil of 
silty clay loam. The next layer is silty clay loam. Bed- 
ded siltstone is at a depth of 22 inches. 

Kadoka soils are mostly nearly level to gently sloping. 
They are similar to Huggins soils, but have a less clayey 
subsoil. Their surface layer is grayish-brown silt loam, 
and the subsoil is silty clay loam. Below this is pink silt 
loam. Siltstone is at a depth of 31 inches. 

Less extensive in this association are Anselmo, Dun- 
day, Manter, Tuthill, and Whitelake soils in scattered 
areas thinly mantled with sandy material; Duroc soils 
in swales and slightly depressed areas; Epping and Keota 
soils on the sides of entrenched drainageways and on 
the tops and sides of some of the ridges; Kube soils in- 
termingled with Kadoka soils; and Wanblee and Wort- 
man soils on flats and foot slopes and along drainageways. 

The major soils of this association are medium in fer- 
tility and have low to medium available water capacity. 
Surface runoff is moderate. Controlling water erosion 
and soil blowing and conserving moisture are the main 
concerns of management in areas of cropland. 

This association is used for crops and as range. Winter 
wheat, alfalfa, and sorghum are the main crops. 


Well-Drained Silty and Loamy Soils That 
Formed in Old Alluvium; on Terraces 
and Uplands 


Soils in this group formed in old alluvium deposited 
over loamy to gravelly material. They are on high ter- 
races and uplands. Many are nearly level. The deep 
soils have high available water capacity. Most of the 
acreage is cultivated. 


10. Savo association 


Det nearly level to gently sloping, well-drained silty 
soils 


This association occurs as four small areas near the 
town of Wood. It is mostly nearly level. Slopes are long 
and smooth. 

This association makes up less than 1 percent of the 
county. It is about 80 percent Savo soils. The other 20 
percent is less extensive soils, 

Savo soils have a surface layer of dark-gray silty clay 
loam. The subsoil is also silty clay loam, but is more 
clayey than the surface layer. The underlying material 
is calcareous, light brownish-gray silty clay loam. At a 
depth of 58 inches is sand and gravel. 

Less extensive in this association are Altvan and Murdo 
soils in areas that are less than 40 inches deep over gravel, 
Keya soils in swales and slightly depressed areas, Prom- 


ise soils along some of the drainageways, and Ree soils 
on some of the rises. 

Savo soils are medium in fertility and have medium 
to high available water capacity. Surface runoff is slow 
to moderate. Permeability is moderately slow. Conserv- 
ing moisture and controlling soil blowing are the main 
concerns in management. Water erosion is a slight hazard 
in the gently sloping parts of the association. 

About 75 percent of this association is cultivated. 
Winter wheat, sorghum, oats, corn, and alfalfa are the 
main crops. All but winter wheat are grown mainly for 
livestock feed. 


11. Ree association 


Deep, nearly level to gently sloping, well-drained loamy 
soils 


This association occurs as scattered areas on high ter- 
races or tables along the White River and its tributaries, 
Slopes are long and uniform and mostly smooth. 

This association makes up about 5 percent of the 
county. It is about 50 percent Ree soils. The other 50 
percent is less extensive soils. 

Ree soils have a surface layer of dark grayish-brown 
loam about 7 inches thick and a subsoil of clay loam. 
The next layer is calcareous, light brownish-gray loam. 
At a depth of 40 inches is light yellowish-brown fine sandy 
loam. 

Keya, Lowry, and Savo soils are the most common of 
the less extensive soils in this association. Keya soils 
are in swales and in flat, slightly depressed areas. Lowry 
soils are on terraces closest to the White River. Savo soils 
are on some of the higher terraces. Other less extensive 
soils are the sloping Altvan and Murdo soils that are 
less than 40 inches deep over gravel; Minatare, Mosher, 
Wanblee, and Wortman soils on flats along drainage- 
ways; and the steep Schamber soils along entrenched 
drainageways. 

The Ree soil is easy to work and has moderate per- 
meability. Surface runoff is slow to moderate. Fertility 
is medium. Available water capacity is high. Conserving 
moisture is the main concern in management of nearly 
level areas. Water erosion is an additional concern in 
gently sloping areas, 

About 50 percent of this association is cultivated. 
Winter wheat, sorghum, oats, corn, and alfalfa are 
grown. All but winter wheat are grown mainly for live- 
stock feed. 


Descriptions of the Soils 


This section describes the soil series and mappin 
units in Mellette County. Each soil series is describe 
in considerable detail, and then, briefly, each mappin 
unit in that series. Unless it is specifically frentioned 
otherwise, it is to be assumed that what is stated about 
the soil series holds true for the mapping unit in that 
series. Thus, to get full information about any one map- 
ping unit, it is necessary to read both the description 
of the mapping unit and the description of the soil series 
to which it belongs. 

An important part of the description of each soil series 
is the soil profile, that is, the sequence of layers from 
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the surface downward to rock or other underlying mate- 
rial. Each series contains two descriptions of this pro- 
file. The first is brief and in terms familiar to the lay- 
man. The second, detailed and in technical terms, is 
for scientists, engineers, and others who need to make 
thorough and precise studies of soils. Unless it is other- 
wise stated, the colors given in the descriptions are those 
of a dry soil. In the profile descriptions percentages of 
coarse fragments, such as siltstone and shale fragments 
and gravel, are measured by volume of the soil material, 
not by weight. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Badland, for example, does not belong to a soil 
series, but nevertheless, is listed in alphabetic order along 
with the soil series. 

Following the name of each ery a! unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each de- 
scription of a mapping unit is the capability unit, range 
site, and windbreak group in which the mapping unit 
has been placed. The page for the description ae each 
capability unit and range site can be found by referring 
to the “Guide to Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms need in 
describing soils can be found in the Glossary at the end 
of this survey, and more detailed information about the 
terminology and methods of soil mapping can be ob- 
tained from the Soil Survey Manual (6).? 

Descriptions and names of soils in this survey do not 
fully agree with those in recently published soil surveys 
of adjacent counties. Differences result from better knowl- 
edge of the soils, modifications in concepts of soil classi- 
fication, variations in mapping intensities, and differences 
in extent of the soils in the survey. The characteristics 
of the soil series described in this county are considered 
to be within the range defined for that series. In those 
instances where a soil series has one or more features out- 
side the defined range, the differences are explained. 


Altvan Series 


The Altvan series consists of well-drained, sloping 
loamy soils that are moderately deep over sand and 
gravel. These soils formed in alluvium on high terraces 
and uplands. 

In a representative profile the surface layer is dark 
grayish-brown loam about 7 inches thick. The subsoil, 
about 21 inches thick, is dark grayish-brown clay loam 
in the upper part, grayish-brown clay loam in the middle 
part, and calcareous, light-gray gravelly clay loam in the 
lower part. It is very hard when dry and firm to very 
firm when moist. Below the subsoil is grayish-brown and 
light olive-brown sand and gravel. 

Altvan soils are medium in organic-matter content 
and fertility. Permeability is moderate in the surface 
layer and subsoil and rapid in the underlying sand and 
gravel. Surface runoff is moderate. Available water ca- 
pacity is low to medium. 


* Italic numbers in parentheses refer to Literature Cited, p. 110. 


Most areas are in native grass and are used for graz- 
ing. Sorghum and small grain are the main crops in 
the few areas that are cultivated. 

Representative profile of Altvan loam, 5 to 9 percent 
slopes, 750 feet east and 600 feet north of the southwest 
corner of sec, 26, T. 43 N., R. 27 W.: 


Ali1—0 to 3 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak, fine, platy 
structure parting to weak, fine, granular and sub- 
angular blocky; soft, friable; neutral; abrupt, smooth 
boundary. 

A1l2—3 to 7 inches, dark grayish-brown (10YR 4/2) heavy 
loam, very dark grayish brown (10YR 8/2) moist; 
weak, medium, prismatic structure parting to weak, 
fine and medium, subangular blocky and granular; 
hard, friable; small pockets of fine gravel; neutral; 
clear, smooth boundary. 

B21t—7 to 12 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) crushing 
to dark brown (10YR 3/3) moist; moderate, medium 
and fine, prismatic structure parting to moderate, 
medium and fine, subangular blocky; very hard, 
firm, slightly sticky; many fine open pores; thin, 
continuous clay films; neutral; clear, smooth bound- 


ary. 

B22t—12 to 21 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
medium and fine, prismatic structure parting to mod- 
erate, fine, blocky; very hard, very firm, slightly 
sticky; few organic stains of very dark grayish 
brown on faces of peds; many very fine partly 
closed pores; thin, continuous clay films; mildly 
alkaline; gradual, smooth boundary. 

B8ca—21 to 28 inches, light-gray (2.5Y 7/2) gravelly clay 
loam, grayish brown (2.5Y 5/2) moist; few faint 
mottles of dark grayish brown; weak, medium and 
coarse, prismatic structure parting to weak, me- 
dium, blocky; very hard, very firm, slightly plastic; 
thin patchy clay films on faces of peds; 5 to 10 
percent fine and medium gravel; many fine to coarse 
segregations of lime; violent effervescence; moder- 
ately alkaline; gradual, smooth boundary. 

1IC—28 to 60 inches, grayish-brown (2.5¥ 5/2) and light 
olive-brown (2.5Y 5/8) sand and gravel; single 
grained; loose; undersides of gravel in upper part 
coated with lime; moderately alkaline. 


Depth to sand and gravel ranges from 20 to 40 inches. 
Small pebbles are common throughout the A and B horizons. 
The A horizon ranges from dark grayish brown to brown 
in hue of 10YR. It is commonly loam, but ranges from sandy 
loam to silt loam. It ranges from 2 to 9 inches in thickness. 

Altvan soils are near Murdo, Ree, Schamber, and Tuthill 
soils. They are deeper over sand and gravel than Murdo and 
Schamber soils. At a depth of less than 40 inches they have 
a more gravelly C horizon than Ree and Tuthill soils. 

Altvan loam, 5 to 9 percent slopes (AIC).—This soil is 
on high terraces and remnants of terraces on uplands. 
It has the profile described as representative of the series. 

Included with this soil in mapping are areas of Keya, 
Murdo, and Ree soils. Keya soils are along drainage- 
ways in some areas, Murdo soils are in areas where the 
depth to gravel is less than 20 inches, and Ree soils are 
in areas where the depth to gravel is greater than 40 
inches. : 

This Altvan soil is droughty. Surface runoff is mod- 
erate. Controlling erosion and conserving moisture are 
the main concerns in cultivated areas. ; 

This soil is better suited to early maturing small grain 
and sorghum than to corn. Most areas are in native grass 
and are used for grazing. Silty range site; capability unit 
IVe-5; windbreak group 6. 
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TaBLe 1.—Approzimate acreage and proportionate extent of the soils 


Soil Area 
Acres 
Altvan loam, 5 to 9 percent slopes_.___._.___- 4, 67 
Badland2i owe es ee eee es oS 7, 49 
Bankard and Glenberg soils._.__._._.....___- 6, 977 
Barren badland_-.---------------.__----.-- 4, 316 
Blackpipe soils______________-_._.- 2. 1, 295 
Buffington silty clay loam_.__.-.-.-_--2____. 2, 826 
Buffington silty clay loam, channeled.__.____- 10, 344 
Buffington silty clay.........-.-........-.-- , 98 
Buffington silty clay, channeled__._..__.____-_ 7, 781 
Buffington clay___.......-.-.----- ee eee 1, 110 
Buffington soils, channeled_......-....__..__. 4, 180 
Buffington-Minatare complex_..-....-.___.__ 3, 206 
Caputa loam, 2 to 5 percent slopes.-..._______ 4, 500 
Caputa loam, 5 to 9 percent slopes.__________ 2, 022 
Cedar Butte association-........-.____.-.-.- 2, 922 
Conata-Larvie clays, 9 to 25 percent slopes_.._| 1, 585 
Dunday loamy fine sand, 6 to 9 percent slopes__| 5, 899 
Dunday and Anselmo soils, 0 to 6 percent slopes_|_ 7, 485 
Dunday and Valentine soils, 9 to 15 percent 
SlOPOSs 2 cco eo wncoe sec sues o ees elece se 8, 925 
Duroc and Kadoka silt loams, 0 to 2 percent 
BlOpes = 2 seen elt kee Gog wee See 1, 355 
Duroc and Kadoka silt loams, 2 to 5 percent 
slOpess tas Pete seo Seesweuee hohe cue U 3, 130 
Epping-Huggins silt loams, 5 to 15 percent 
slOpesia< Sacto seete ceases cee awe ee 2,477 
Epping-Huggins silt loams, 15 to 40 percent 
slOPGSi= 22s sae ee ase eed tee See 4, 196 
Glenberg fine sandy loam_____..--.-....._--- 3, 216 
Haverson silt loam__....-------.----------- 3, 241 
Haverson silt loam, channeled....._...._-___- 5, 190 
Haverson silty clay loam.___....-_-__-_--..- 1, 341 
Haverson soils._.........--...-..-------_-- 3, 299 
Hisle and Orella soils, 0 to 15 percent slopes__.} 6, 121 
Huggins silt loam, 2 to 5 percent slopes... _____ 2, 133 
Huggins silt loam, 5 to 9 percent slopes_______ 2, 429 
Huggins-Epping silt loams, 5 to 15 percent 
slOpesso2 20225 eo eo ee a eee eS 18, 189 
Huggins-Kadoka silt loams, 0 to 2 percent 
Slopes. > sess eee Veo Sh eae deus see ue 1, 034 
Huggins-Kadoka silt loams, 2 to 5 percent 
slopes. 2 sec k estes ec DLL eto 7, 545 
Huggins and Wortman silt loams, 2 to 5 per- 
cent slopes____..-..-------.------..+----- 1, 441 
Imlay-Badland association._._........___--. 13, 033 
Imlay and Conata soils, 6,to 15 percent slopes__| 11, 310 
Imlay and Conata soils, 15 to 40 percent slopes_| 37, 428 
Imlay-Norrest silt loams, 9 to 25 percent slopes_| 18, 961 
Kadoka-Kube silt loams_......-...2.----__-- 4, 327 
Keota-Epping silt loams, 9 to 15 percent slopes.| 2, 555 
Kolls and Hoven soils_.._......._.---.---.-- 2, 829 
Kyle: clayc 230 he os use oe 4, 239 
Lakoma-Murdo complex, 9 to 15 percent slopes_| 3, 151 
Lakoma-Samsil clays, 5 to 15 percent slopes_-_-_| 46, 929 
Lakoma-Samsil clays, 15 to 40 percent slopes._| 8, 838 
Larvie clay, 5 to 9 percent slopes__..___..___-_- 2,171 
Larvie-Conata clays, 6 to 15 percent slopes.___| 4,318 
Larvie and Hisle soils, 0 to 9 percent slopes.._.| 5,426 
Larvie-Metre clays, 2 to 5 percent slopes__.____. 4,568 
Lowry silt loam, 0 to 2 percent slopes_____.._- 8,309 
Lowry silt loam, 2 to 5 percent slopes_...____- 1,953 
Lowry-Slickspots complex. ___.__......_----.- 1,443 
Manter-Anselmo fine sandy loams, 9 to 15 
percent slopes.....--.----------.--.--_--- 2,781 
Manter-Samsil complex, 9 to 25 percent slopes_| 2,480 
Manter-Tuthill fine sandy loams, 6 to 9 percent 
BlOPeS eat lei srs as oe ree 7,033 


Millboro-Reliance complex, 2 to 5 percent 
slopes2.- snes we Suse ek ee 4,631 
Millboro-Reliance complex, 5 to 9 percent 
slOpeSos 355s oe Cheat eeu eetoeue cca sate 
Minatare soils__.____........--_-_-________- 3,684 


Extent 


Percent 
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Soil Area 
Acres 

Mitchell silt loam_____.-.22. 2222-2 eee 4,741 
Mosher soils__-_---...--------------------- 2,829 
Murdo gravelly loam, 2 to 9 percent slopes___-_| 5,316 
Murdo-Lakoma complex, 6 to 15 percent slopes_; 5,605 
Murdo-Schamber gravelly loams, 9 to 15 per- 

cent slopes____-.-------------.-.---------- 4,797 
Norrest silt loam, 5 to 9 percent slopes_______- 6,142 
Norrest-Badland association..____.....--.---- 2,585 
Norrest-Blackpipe silt loams, 0 to 2 percent 

Slopescssecitec sewusce sector ose ocean e 1,413 
Norrest-Blackpipe silt loams, 2 to 5 percent 

SlOpeSz secu she sees cote Noles eee ae 6,943 
Norrest-Cedar Butte silt loams, 3 to 9 percent 

slopeSzs 2b 28 ooh. sh ewe See ce ce eee 5,760 
Norrest-Imlay silt loams, 5 to 9 percent slopes.__| 8,418 
Norrest-Imlay silt loams, 9 to 15 percent slopes..} 15,422 
Norrest and Okreek soils, 2 to 5 percent slopes.__| 3,981 
Opal clay, 5 to 9 percent slopes____.._____--- 17,578 
Opal clay, mounded, 5 to 9 percent slopes. __. 8,383 
Opal-Caputa complex, 2 to 5 percent slopes._..| 4,485 
Opal-Caputa complex, 5 to 9 percent slopes._..| 4,202 
Opal-Mosher complex, 2 to 6 percent slopes__._; 3,859 
Opal-Promise clays, 2 to 5 percent slopes.._.._ 16,470 
Opal-Tuthill complex, 2 to 5 percent slopes.__.}| 2,412 
Opal-Tuthill complex, 5 to 15 percent slopes_..| 3,189 
Opal-Woodly complex, 3 to 9 percent slopes___| 3,708 
Orella-Badland complex______-_....-_______- 1, 232 
Promise clay, 0 to 2 percent slopes._____..._. 8,901 
Promise clay, 2 to 5 percent slopes__.---..-_.- 3, 894 
Promise soils__...-_..---------------------- 2, 886 
Promise and Opal clays, 0 to 2 percent slopes_.| 6,135 
Promise and Opal clays, 2 to 5 percent slopes_.| 24,883 
Promise-Mosher complex, 0 to 2 percent slopes._| 3,033 
Promise soils and Slickspots.......---...-.-_- 4,277 
Ree loam, 2 to 5 percent slopes____...._._.__ 539 
Ree and Keya loams, 0 to 2 percent slopes_____ 11,784 
Ree and Keya loams, 2 to 5 percent slopes____| 11,439 
Samsil clay, 15 to 40 percent slopes_____.____- 72, 136 
Samsil-Lakoma clays, 9 to 15 percent slopes_--| 13, 092 
Samsil-Lakoma clays, 15 to 40 percent slopes. -_| 42, 110 


Samsil-Manter complex, 15 to 40 percent slopes_| 6, 703 
Samsil-Schamber complex, 15 to 40 percent 


SlOPGS: 252 ook esol ce Seeds cece ooces 27, 602 
Samsil-Shale outcrop complex_._-_---..--... 4, 539 
Sandy land_-_....--_---_------------------ 1, 064 
Savo silty clay loam, 0 to 2 percent slopes_-_.-- 12, 762 
Savo silty clay loam, 2 to 5 percent slopes_____| 6, 250 
Savo silty clay loam, 5 to 9 percent slopes.-_-_- 1, 673 
Schamber-Murdo gravelly loams, 15 to 25 

ercent slopes__.....-------------------- 7, 210 
Schamber-Semnail complex, 15 to 40 percent 

BlOPCS. cos /e- Sts - ee ese sso ee eae 10, 095 
Stirk clay: o-+.< 200 oo ood noha sea goNee , 262 
Tuthill fine sandy loam, 3 to 6 percent slopes_.| 5, 003 
Tuthill-Opal complex, 2 to 9 percent slopes_...| 3, 334 
Tuthill and Whitelake fine sandy loams, 0 to 5 

percent slopes._....---..-----.---------- 2, 695 
Tuthill- Woodly fine sandy loams, 0 to 3 percent 

slopeSws2o oon owe const eoakeodbewewocases 1, 627 
Tuthill- Woodly fine sandy loams, 3 to 6 percent 

SIOPeCSy 2 er Sn he ee 8, 346 
Valentine fine sand, 15 to 35 percent slopes_.__| 3, 225 
Wanblee-Whitelake complex.____..--.------- 5, 707 


Wanblee-Wortman association, 0 to 5 percent 
SlOPCS 2 oes enbascee sgccseuceese 
Woodly fine sandy loam_________.._..-....- 
Woodly-Opal complex, 2 to 5 percent slopes_-_- 
Wortman and Wanblee silt loams 


Miscellaneous (gravel pits and depressions) - 323 
Water (less than 40 acres)_...-......-.-- 4, 950 
Totalen <5 sc decncconwece cece seen us 835, 840 


Extent 


Percent 
0. 


100. 


SERS LIS ets 


Ura ies 2 Ree ean ie ae ee a a oe ee SE 
C1 SRO NRO NY BW BONN DS NNR OW DOMAWEENWONWNOSRERWOTINORMOSON DB NW WN AAW 


! Less than 0.05 percent. 
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Anselmo Series 


The Anselmo series consists of deep, well-drained, 
nearly level to rolling loamy soils on uplands. These soils 
formed in eolian sandy material. 

In a representative profile the surface layer is dark 
grayish-brown fine sandy loam about 9 inches thick. The 
subsoil, about 17 inches thick, is brown fine sandy loam 
in the upper part and pale-brown fine sand in the lower 
part. The upper part is slightly hard when dry and fri- 
able when moist. The underlying material is pale-brown 
fine sand. 

Anselmo soils are medium in organic-matter content 
and fertility. Permeability is moderately rapid, and sur- 
face runoff is slow to moderate. Available water capacity 
is low to medium. Anselmo soils blow easily if the surface 
is disturbed. 

Most areas are in native grass and are used for graz- 
ing and hay. 

The Anselmo soils in Mellette County are mapped only 
with Dunday and Manter soils. 

Representative profile of Anselmo fine sandy loam in 
an area of Manter-Anselmo fine sandy loams, 9 to 15 
percent slopes, 390 feet west and 375 feet south of the 
northeast corner of sec. 29, T. 40 N., R. 30 W.: 


All—0O to 4 inches, dark grayish-brown (10YR 4/2) fine 
sandy loam, very dark brown (10X¥R 2/2) crushing 
to very dark grayish brown (10YR 3/2) moist; weak, 
fine, granular and subangular blocky structure; soft, 
very friable; neutral; abrupt, smooth boundary. 

Al12—4 to 9 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark brown (10YR 2/2) crushing to 
very dark grayish brown (10YR 3/2) moist; weak, 
medium, prismatie structure parting to weak, me- 
dium and fine, subangular blocky and granular; 
slightly hard, very friable; neutral; clear, smooth 
boundary. 

B2—9 to 16 inches, brown (10YR 5/8) fine sandy loam, dark 
brown (10YR 4/3) moist; weak, medium and coarse, 
prismatic structure; slightly hard, friable; neutral; 
gradual, smooth boundary. 

B3—16 to 26 inches, pale-brown (10YR 6/8) fine sand, brown 
(10YR 5/8) moist; weak, coarse and very coarse, 
prismatic structure; slightly hard, very friable; faces 
of prisms coated dark brown (10Y¥R 4/3) moist; 
neutral; diffuse, smooth boundary. 

C1—26 to 85 inches, pale-brown (10YR 6/8) fine sand, brown 
(10Y¥R 5/3) moist; weak prismatic structure part- 
ing to single grained; slightly hard, loose; neutral; 
diffuse, smooth boundary. 

C2—85 to 60 inches, pale-brown (10YR 6/8) fine sand, brown 
(10YR 5/3) moist; single grained; loose; neutral. 


The A horizon is commonly fine sandy loam, but ranges 
from loamy sand to loam. It ranges from 6 to 15 inches in 
thickness. The B horizon ranges from: 6 to 25 inches in 
thickness. The © horizon ranges from fine sand to fine sandy 
loam in texture. In some areas the material below a depth 
of 40 inches is clayey, silty, or gravelly. 

Anselmo soils are mapped with Dunday and Manter soils. 
They are less sandy than Dunday soils. They do not have 
the distinct increase in clay in the B horizon that is typical 
of Manter soils. 


Badland 


Badland (8 to 40 percent slopes) (Ba) is 50 to 75 
percent Barren badland, 10 to 20 percent Imlay soils, 
and 5 to 15 percent Norrest soils. The Barren badland 
parts are moderately steep to steep escarpments. The 
rest is less steep and is covered with vegetation. These 


vegetated areas are small and are closely intermingled 
with Barren badland on the less steep parts of the escarp- 
ments on foot slopes and on low-lying mesas. 

Included in the areas mapped are tracts of Blackpipe, 
Conata, Epping, and Haverson soils. Blackpipe soils are 
adjacent to Norrest soils on foot slopes and low-lyin 
mesas, Conata and Epping soils are on the vegetated an 
less steep parts of the escarpments, and Haverson soils 
are on narrow bottom land along drainageways. 

Surface runoff is medium to rapid, and geologic ero- 
sion is active and severe. Many areas cannot be traversed 
by vehicles, but most areas that support vegetation are 
accessible to livestock and can be grazed. Barren bad- 
land in capability unit VITIs-2, not assigned to a range 
site or windbieatc group; Imlay soil in capability unit 
VIIs-1, Shallow range site, windbreak group 10; Nor- 
rest soil in capability unit VIe-3, Clayey range site, wind- 
break group 10. 


Bankard Series 


The Bankard series consists of deep, well-drained, 
nearly level, calcareous sandy soils on bottom land. These 
soils formed in stratified sandy alluvium. 

In a representative profile the surface layer is light 
brownish-gray loamy very fine sand about 4 inches thick. 
Below this is 10 inches of white loamy very fine sand 
and very fine sand. Next is a 2-inch layer of light brown- 
ish-gray sandy loam. At a depth of 16 inches and ex- 
tending to a depth of 60 inches is white very fine sand. 

Bankard soils are low in organic-matter content and 
fertility. Permeability is rapid, and surface runoff is 
slow or very slow. Most areas are subject to periodic 
flooding. Available water capacity is low. 

Most areas are in native grass and are used for grazing 
or hay. Scattered trees, mostly cottonwood, are in areas 
near stream channels, 

Representative profile of Bankard loamy very fine sand 
in an area of Bankard and Glenberg soils, 2,375 feet 
north and 1,820 feet west of the center of sec. 34, T. 45 N., 
R. 32 W.: 


A1—0 to 4 inches, light brownish-gray (2.5Y 6/2) loamy very 
fine sand, grayish brown (2.5Y 5/2) moist; weak, 
fine, granular and platy structure; soft, very friable; 
strong effervescence; moderately alkaline; clear, 
smooth boundary. 

C1—4 to 14 inches, white (2.5Y 8/2) loamy very fine sand, 
light brownish gray (2.5Y 6/2) moist; thin platy 
structure parting to single grained; loose; strong 
effervescence; moderately alkaline; abrupt, smooth 
boundary. 

C2—14 to 16 inches, light brownish-gray (2.5Y 6/2) sandy 
loam, grayish brown (2.5¥ 5/2) moist; weak, me- 
dium and coarse, subangular blocky structure; soft, 
friable; strong effervescence; strongly alkaline; 
abrupt, smooth boundary. 

C3—16 to 60 inches, white (10YR 8/2) very fine sand, Ught 
brownish gray (10YR 6/2) moist; single grained; 
loose; stratified with thin lenses of finer and coarser 
material; violent effervescence; strongly alkaline. 


The entire profile is commonly calcareous, but in some 
profiles the A horizon is nonecalcareous. The A horizon ranges 
from dark grayish brown to light brownish gray in hues 
of 25Y or 10YR. It ranges from loamy sand to very fine 
sandy loam in texture and from 2 to 8 inches in thickness. 
The C horizon is dominantly loamy sand and sand that in 
places contain thin lenses of silty and gravelly material. The 
sand is mostly fine or very fine. 


MELLETTE COUNTY, SOUTH DAKOTA 11 


Bankard soils are mapped with Glenberg soils and are 
similar to Valentine soils. They are more sandy than Glen- 
berg soils. In contrast with Valentine soils, they are cal- 
careous and their underlying material is more stratified. 

Bankard and Glenberg soils (0 to 3 percent slopes) 
(Bg).—Some areas of this mapping unit are mostly Bankard 
soil, some are mostly Glenberg soil, and some contain 
both soils in proportions that differ from one area to an- 
other. These soils are on bottom land and low terraces 
mainly along the White and Little White Rivers. The 
Bankard soil is typically on the lower flood plains near- 
est the river channel. In some areas both soils are closely 
intermingled; the Bankard soil occupies the low-lying 
ridges and the Glenberg soil the low areas between the 
ridges. The profile of the Bankard soil is the one described 
as representative of the series. The Glenberg soil is de- 
scribed under the heading “Glenberg Series.” In areas 
recently flooded, the surface layer oF these soils ranges 
from fine sand to clay. 

Included with these soils in mapping are small areas 
of Buffington and Haverson soils. 

Bankard and Glenberg soils are low in organic-matter 
content and fertility. Surface runoff is slow to very slow. 
Flooding is a hazard. Bankard soils are droughty, and 
both soils are subject to blowing in cultivated areas. 

Most of the acreage is in native grass and is used for 


grazing or hay. Cottonwood trees along the streams pro- 
vide protection in winter for livestock and game animals. 
Bankard soil in Sands range site, capability unit VIe-8, 
windbreak group 10; Glenberg soil in Overflow range 
site, capability unit I[Ie-7, windbreak group 2. 


Barren Badland 


Barren badland (15 to 40 percent slopes) (Bk) con- 
sists mainly of moderately steep to steep escarpments 
of eroding exposures of siltstone, mudstone, or soft shale, 
These eroding exposures of bedrock material make up 
75 percent or more of the mapped areas (fig. 4). Many 
gullied drainageways lace the areas. 

Included in the areas mapped are small parcels of 
Conata, Haverson, Imlay, and Norrest soils. Haverson 
soils are below the escarpments on narrow bottom land 
along drainageways. The rest are on the low-lying mesas 
and the vegetated, less sloping parts of the escarpments, 
Inclusions of soils that support vegetation make up as 
much as 25 percent of some areas. 

Surface runoff is rapid. Severe geologic erosion is the 
main concern in management. Only the areas of included 
soils are protected by vegetation, and some of these are 
mianeeceibla to livestock. Capability unit VIIIs-2; range 


site and windbreak group not assigned. 


12 SOIL SURVEY 


Blackpipe Series 


The Blackpipe series consists of moderately deep, mod- 
erately well drained, nearly level to gently sloping silty 
soils on uplands. These soils formed in material weath- 
ered from the underlying shale or siltstone, either in 

lace or washed in from adjacent slopes. They are on 

oot slopes and in swales. 

In a representative profile the surface layer is dark-gray 
silt loam about 4 inches thick. The subsoil, about 18 
inches thick, is very dark gray silty clay loam in the 
upper part, dark grayish-brown silty clay in the middle 

art, and calcareous, light brownish-gray silty clay loam 
in the lower part. The middle part is very hard when 
dry and very firm when moist. The underlying material 
is calcareous, light-gray loam to a depth of 32 inches. 
Below this is calcareous, light brownish-gray and gray, 
soft shale. 

Blackpipe soils are medium in organic-matter content 
and fertility. Permeability is moderately slow, and sur- 
face runoff is slow to moderate. Many areas receive ad- 
ditional moisture in the form of runoff from adjacent 
soils. Available water capacity is low to medium. 

Many areas are in native grass and are used for graz- 
ing and hay. Wheat, sorghum, and alfalfa are the main 
crops. 

Representative profile of Blackpipe silt loam in an 
area of Norrest-Blackpipe silt loams, 2 to 5 percent 
slopes, 660 feet west and 300 feet north of the southeast 
corner of sec. 18, T. 43 N., R. 31 W.: 


A1—0O to 4 inches, dark-gray (10YR 4/1) silt loam, very dark 
brown (10YR 2/2) moist; weak platy structure and 
weak, fine, granular; soft, friable; neutral; abrupt, 
smooth boundary. 

B21t—4 to 12 inches, very dark gray (10YR 3/1) silty clay 
loam, very dark brown (10YR 2/2) moist; moderate, 
fine and medium, prismatic structure parting to 
weak, medium, subangular blocky and blocky; hard, 
friable; many fine pores; neutral; clear, smooth 
boundary. 

B22t—12 to 17 inches, dark grayish-brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 8/2) crushing 
to dark grayish brown (10¥R 4/2) moist; few me- 
dium tongues of very dark brown (10YR 2/2) moist; 
moderate, medium, prismatic structure parting to 
moderate, medium, blocky; very hard, very firm, 
very sticky and very plastic; thin, continuous clay 
films; mildly alkaline; clear, smooth boundary. 

B38—17 to 22 inches, light brownish-gray (10YR 6/2) silty 
clay loam, grayish brown (10YR 5/2) crushing to 
light brownish gray (10YR 6/2) moist; weak, me- 
dium, prismatic structure parting to moderate, me- 
dium, blocky; hard, friable, slightly sticky and 
slightly plastic; strong effervescence; moderately 
alkaline; gradual, irregular boundary. 

Cleca—22 to 82 inches, light gray (10YR 7/2) loam, grayish 
brown (10YR 5/2) crushing to light brownish gray 
(10YR 6/2) moist; weak, coarse, prismatic structure 
parting to weak, coarse, blocky; slightly hard, fri- 
able; few fine segregations of lime; violent effer- 
vescence; moderately alkaline; gradual, smooth 
boundary. 

C2—-32 to 60 inches, light brownish-gray (10YR 6/2) and 
gray (5Y 5/1), soft shale; weak, very coarse, pris- 
matic structure parting to coarse blocky fragments; 
hard, friable; mass crumbles readily on wetting; 
violent effervescence; strongly alkaline. 


The depth to soft, but brittle siltstone or mudstone shale 
ranges from 20 to 40 inches. The A horizon ranges from very 
dark gray to grayish brown in hue of 10YR and from 8 to 
7 inches in thickness. It ig silt loam or silty clay loam. The 


B horizon in some profiles contains thin lenses of silt. The 
B2t horizon is silty clay loam, silty clay, or clay and has a 
clay content that ranges from 385 to 50 percent. This horizon 
ranges from 9 to 18 inches in thickness. The B3 and Clca 
horizons are silty clay loam, clay loam, silt loam, and loam. 
They contain few to many fine particles of siltstone and 
shale’ that do not soften when wet. The Clea horizon con- 
tains common to many segregations of lime. The C2 horizon 
igs 10YR, 2.5Y, or 5Y in hue. 

Blackpipe soils are near or are mapped with Cedar Butte, 
Duroc, Hisle, Norrest, Okreek, Wanblee, and Wortman soils. 
They lack an A2 horizon and contain less sodium than Cedar 
Butte, Hisle, Wanblee, and Wortman soils. They have a 
thinner A horizon than Duroc soils. They have darker col- 
ored A and B horizons than Norrest soils. They are less 
clayey than Okreek soils. 

Blackpipe soils (0 to 2 percent slopes) (Bp).—These soils 
are on uplands, in swales, on foot slopes, and along 
drainageways. They have a profile similar to the one de- 
scribed as representative of the series, but in some areas 
the surface layer is silty clay loam. 

Included in the areas mapped are tracts of Cedar Butte, 
Duroc, Hisle, Norrest, Okreek, Wanblee, and Wortman 
soils. Tracts of Cedar Butte, Hisle, Wanblee, and Wort- 
man soils are along drainageways or are scattered 
throughout the mapped areas. Duroc soils are in lower 
parts of some areas, Norrest and Okreek soils are on slight 
rises. These inclusions make up 20 to 40 percent of a 
given mapped area. 

These Blackpipe soils have slow surface runoff. Many 
areas receive additional moisture in the form of runoff 
from adjacent soils. Conserving moisture is the main con- 
cern in management. Some of the included soils have poor 
tilth and slow to very slow permeability. Improving tilth 
and water intake is a management concern in those parts 
of the mapping unit. 

Many areas are in native grass and are used for graz- 
ing or hay. Winter wheat, sorghum, and alfalfa are the 
main crops. Silty range site; capability unit Ile-2; wind- 
break group 3. 


Buffington Series 


The Buffington series consists of deep, well-drained, 
nearly level silty soils on low terraces and high bottoms 
along streams. These soils formed in silty to slaver allu- 
vium. 

In a representative profile the surface layer is silty 
clay loam about 16 inches thick. The eee part is gray, 
and the lower part is grayish brown. Below a depth of 8 
inches the soil is calcareous and is very hard when dry 
and very firm when moist. The underlying material to a 
depth of 40 inches is calcareous, grayish-brown silty 
clay and silty clay loam. Below a depth of 40 inches it 
is calcareous, gray silt loam. 

Buffington soils are medium in fertility and organic- 
matter content. Permeability is moderately slow, and sur- 
face runoff is slow. Normally the soil is not subject to 
flooding. Available water capacity is high. 

Many areas are in native grass and are used for graz- 
ing and hay. Alfalfa, wheat, and sorghum are the main 
crops. 

Representative profile of Buffington silty clay loam, 
2,505 feet west and 405 feet south of the northeast cor- 
ner of sec, 22, T. 44 N., R. 33 W.: 


All—0 to 3 inches, gray (10YR 5/1) light silty clay loam, 
very dark brown (10YR 2/2) moist; weak, fine, gran- 
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ular structure; slightly hard, friable; neutral; clear, 
smooth boundary. 

A12—3 to 8 inches, grayish-brown (2.5Y 5/2) silty clay loam, 
very dark grayish brown (2.5Y¥ 3/2) moist; weak, 
medium, prismatic structure parting to weak, me- 
dium and fine, subangular blocky; hard, firm; mildly 
alkaline; gradual, smooth boundary. 

A138—8 to 16 inches, grayish-brown (2.5Y 5/2) heavy silty 
clay loam, very dark grayish brown (2.5Y 8/2) 
moist; weak, coarse, prismatic structure parting to 
weak, coarse, subangular blocky; very hard, very 
firm; strong effervescence; moderately alkaline; 
gradual, smooth boundary. 

C1—16 to 25 inches, grayish-brown (2.5Y 5/2) light silty 
clay, very dark grayish brown (2.5Y 3/2) crushing 
to dark grayish brown (2.5Y 4/2) moist; weak, 
coarse, prismatic structure; very hard, firm; com- 
mon fine threads of segregated lime; strong effer- 


vescence; moderately alkaline; gradual, smooth 
boundary. 
C2—25 to 40 inches, grayish-brown (2.5Y 5/2) silty clay 


loam, dark grayish brown (2.5Y 4/2) moist; weak, 
coarse, prismatic structure; hard, firm; common fine 
threads of segregated lime; strong effervescence; 
moderately alkaline; diffuse, smooth boundary. 

C3—40 to 60 inches, light-gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y 5/2) moist; weak, very coarse, pris- 
matic structure; slightly hard, friable; strong ef- 
fervescence; moderately alkaline, 


In some areas the entire profile is calcareous. The A hori- 
zon commonly ranges from dark gray to grayish brown in 
hues of 10YR or 2.5Y, but in a few places, recently deposited 
sediments of light gray or light brownish gray are on the 
surface. This horizon ranges from 9 to 20 inches in thickness 
and from silt loam to silty clay or clay in texture. The C 
horizon in places contains the surface layer of a buried soil. 

In some areas Buffington soils are near Haverson and Kyle 
soils. They are mapped with Minatare soils. They are more 
clayey throughout the profile than Haverson soils and are 
less clayey than Kyle soils. Compared with Minatare soils, 
they are better drained and do not have the A2 and B2t 
horizons that are typical of those soils. 

Buffington silty clay loam (0 to 3 percent slopes) (8r).— 
This soil is on high bottoms or low terraces along small 
creeks in all parts of the county It has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are areas of Haver- 
son soils near stream channels and areas of Buffington 
soils that have a surface layer of silty clay or clay. 

Surface runoff is slow, and aclaremaned is moderately 
slow. Conserving moisture and controlling soil blowing 
are the main concerns In management, 

Many areas are in native grass and are used for graz- 
ing or hay. Some of the larger areas are cultivated. Al- 
falfa, winter wheat, and sorghum are the main crops. 
Silty range site; capability unit IIc-2; windbreak 
group 3. 

Buffington silty clay loam, channeled (0 to 5 percent 
slopes) (Bs).—This soil occurs as long, narrow bands that 
are dissected by drainage channels and cut into small 
tracts. Slopes are dominantly less than 3 percent. 

Included with this soil in mapping are areas of Haver- 
son soils, which occur near the channels. 

Surface runoff is slow. Flooding is a hazard in areas 
near)the channels, Cultivation and haying are impracti- 
cal in many narrow, irregularly shaped areas, Control- 
ling streambank erosion is a major concern in manage- 
ment. 

All the acreage is in native grass and is used for graz- 
ing. Overflow range site; capability unit VIw-1; wind- 
break group 10. 


Buffington silty clay (0 to 3 percent slopes) (Bt)— 
This soil is on low terraces and foot slopes in stream val- 
leys. Its profile is similar to the one described as repre- 
sentative of the series, but the surface layer is silty clay. 
In some areas nearest to the stream, the surface layer is 
silty clay loam or silt loam. 

Surface runoff is slow, but the soil is not subject to 
flooding. Water intake is slower in this soil than in Buf- 
fington silty clay loam. Improving tilth in the surface 
layer and increasing the rate of water intake are the main 
concerns in management of cultivated areas. 

Most of the acreage is in native grass and is used for 
grazing or hay. Alfalfa, winter wheat, and sorghum are 
the main crops. Clayey range site; capability unit ITIs— 
3; windbreak group 4. 

Buffington silty clay, channeled (0 to 3 percent slopes) 
[Bu).—Areas of this soil are long and narrow and are dis- 
sected by stream channels into small, isolated tracts. The 
profile is similar to the one described as representative of 
the series, but the surface layer is mostly silty clay. 

Included with this soil in mapping are areas of Haver- 
son soils, which are along the channels in some areas. 

Surface runoff ‘is slow. Areas near the channels are 
subject to flooding. Cultivation and haying are imprac- 
tical in many narrow, irregularly shaped areas. Con- 
trolling streambank erosion is a major concern in man- 
agement. 

Almost all the acreage is in native grass and is used 
for grazing. Overflow range site; capability unit VIw-1; 
windbreak group 10. 

Buffington clay (0 to 2 percent slopes) (Bv).—This soil 
is on terraces along small streams or drainageways that 
flow out of Badland. Areas are small. The profile of this 
soil is similar to the one described as representative of 
the series, but the surface layer is mostly clay and the 
underlying material below a depth of 40 inches ranges 
from clay to sand. In places the material below a depth 
of 40 inches is siltstone or shale. 

Tilth deteriorates in cultivated areas, Cultivation is 
impractical because many tracts are small and inacces- 
sible. Improving tilth and increasing the intake of water 
are the main concerns in management, 

Almost all the acreage is in native grass and is used 
for eee: Clayey range site; capability unit ITIs-3; 
windbreak group 4. 

Buffington soils, channeled (0 to 3 percent slopes) 
(Bw}.—Areas of these soils are long and narrow and are 
along drainageways that flow in or out of Badland. Deep, 
vertically walled channels dissect the narrow areas into 
many nearly level tracts. The profile of these soils is simi- 
lar to the one described as representative of the series, 
but the surface layer ranges from clay to silt loam. 

Included with these soils in mapping are low-lying areas 
of Haverson and Stirk soils along the channels. 

Many areas are inaccessible to machinery for culti- 
vation or haying, but usually are accessible to livestock 
for grazing. Channel stabilization and control of stream- 
bank erosion are the main concerns in management. 

All the acreage is in native grass and is used for 
grazing, Overflow range site; capability unit VIw-1; 
windbreak group 10. 

Buffington-Minatare complex (0 to 3 percent slopes) 
(Bx|—This mapping unit is 70 to 80 percent Buffington 
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soil and 20 to 30 percent Minatare soil. The Buffington 
soil has a profile similar to the one described as repre- 
sentative of its series, but the surface layer is clay or 
silty clay in some areas. The Minatare soil is in slight 
depressions. It has the profile described as representa- 
tive of the Minatare series. 

Included with these soils in mapping are some areas 
of Hisle and Wanblee soils along drainageways or on 
foot slopes below adjacent sloping soils. 

Surface runoff is slow. Permeability is moderately 
slow in the Buffington soil and very slow in the Mina- 
tare soil. Tilth deteriorates readily under cultivation. 
Improving tilth and water intake is a concern in manage- 
ment. 

Most of the acreage is in native grass and is used for 
grazing or hay. Alfalfa and small grain are the main 
crops in the few areas under cultivation. Minatare soils 
are not suitable for cultivation. Buffington soil in Clayey 
range site, capability unit ITIs-3, windbreak group 3; 
Minatare soil in Thin Claypan range site, capability unit 
ViIs-1, windbreak group 10. 


Caputa Series 


The Caputa series consists of deep, well-drained, gently 
sloping to sloping loamy soils on uplands. These soils 
formed in old alluvium that had been modified or re- 
deposited by wind. 

In a representative profile the surface layer is very 
dark grayish-brown loam about 3 inches thick. The sub- 
soil, about 21 inches thick, is clay loam that is very dark 
grayish brown in the upper part, dark grayish brown 
in the middle part, and grayish brown in the lower part. 
The upper part is very hard to extremely hard when 
dry and very firm when moist. The lower part is cal- 
careous. The underlying material is calcareous, light 
brownish-gray and light-gray clay loam. 

Caputa soils are medium in fertility and organic-matter 
content. Permeability is moderately slow, and surface 
runoff is moderate. Available water capacity is high. 

Many areas are in native grass and are used for graz- 
mg and hay. Wheat, alfalfa, and sorghum are the main 
crops. 

Representative profile of Caputa loam, 5 to 9 per- 
cent slopes, 960 feet north and 540 feet west of the 
southeast corner of sec, 32, T. 44 N., R. 31 W.: 


A1—0 to 3 inches, very dark grayish-brown (10YR 3/2) loam, 
very dark brown (10YR 2/2) crushing to very dark 
grayish brown (10YR 38/2) moist; weak, fine, gran- 
ular and subangular blocky structure; hard, firm; 
neutral; abrupt, smooth boundary. 

B21t—8 to 7 inches, very dark grayish-brown (10YR 8/2) clay 
loam, very dark brown (10YR 2/2) crushing to 
very dark grayish brown (10YR 3/2) moist; mod- 
erate, fine, prismatic structure parting to moderate, 
medium, blocky; very hard, very firm; thin, con- 
tinuous clay films; neutral; clear, smooth boundary. 

B22t—7 to 11 inches, very dark grayish-brown (10YR 3/2) 
heavy clay loam crushing to dark grayish brown 
(10YR 4/2), very dark brown (10YR 2/2) crushing 
to very dark grayish brown (10YR 8/2) moist; 
strong, fine and coarse, prismatic structure parting 
to moderate, medium, blocky; extremely hard, very 
firm; thin, continuous clay films; mildly alkaline; 
clear, smooth boundary. 

B23t—11 to 16 inches, dark grayish-brown (10YR 4/2) clay 
loam crushing to grayish brown (10YR 5/2), very 


dark grayish brown (10YR 8/2) crushing to dark 
grayish brown (10YR 4/2) moist; strong, coarse, 
prismatic structure; very hard, very firm; thin, con- 
tinuous clay films; mildly alkaline; abrupt, wavy 
boundary. 

B8ca—16 to 24 inches, grayish-brown (10YR 5/2) clay loam 
crushing to light brownish gray (10YR 6/2), dark 
grayish brown (10¥R 4/2) moist; moderate, coarse, 
prismatic structure; hard, firm; thin, patchy clay 
films; many medium segregations of lime; strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 

Clea—24 to 35 inches, light brownish-gray (10YR 6/2) light 
clay loam, grayish brown (10YR 5/2) moist; weak, 
coarse, prismatic structure; hard, firm; many medium 
segregations of lime; strong effervescence ; moderately 
alkaline; gradual, smooth boundary. 

C2—85 to 60 inches, light-gray (10YR 7/2) light clay loam, 
brown (10YR 5/3) moist; massive; hard, friable; 
strong effervescence; strongly alkaline. 


Depth to lime ranges from 10 to 22 inches. The A horizon 
is commonly loam, but ranges from light clay loam to sandy 
loam. It ranges from 2 to 7 inches in thickness. The B2t 
horizon is clay loam or clay and ranges from 35 to 45. per- 
cent in clay content. It ranges from 8 to 15 inches in thick- 
ness. The B8ca and Clca horizons contain common to many 
segregations of lime. The C horizon ranges from sandy clay 
loam to clay and commonly contains flakes or fragments of 
soft shale. In places soft bedded shale is between depths of 
40 and 60 inches. 

Caputa soils are mapped with Opal soils, are near Mill- 
boro, Promise, Reliance, and Tuthill soils, and resemble 
Savo soils. They are less clayey than Opal, Millboro, and 
Promise soils. They are less silty than Reliance and Savo 
soils. Their B horizon is more clayey and less sandy than 
that of Tuthill soils. 

Caputa loam, 2 to 5 percent slopes (CaB).—This soil 
is on uplands in the northern and eastern parts of the 
county. It has a profile similar to the one described as 
representative of the series, but its surface layer is 
thicker. 

Included with this soil in mapping are scattered areas 
of Opal and Promise soils. 

Surface runoff is moderate, and permeability is mod- 
erately slow. Controlling water erosion and soil blow- 
ing is thé main concern In management. 

Winter wheat, sorghum, and alfalfa are the main 
crops. Some areas are in native grass and are used for 
grazing or hay. Silty range site; capability unit IIe-1; 
windbreak group 3. . 
_ Caputa loam, 5 to 9 percent slopes (CaC).—This soil 
is on uplands. It has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are scattered areas 
of Opal and Promise soils. These areas are where the 
mantle of deposited material thins out and the under- 
lying material is clay shale. 

Surface runoff is moderate. Controlling water erosion 
and soil blowing is the main concern In management. 

Many areas are in native grass and are used for graz- 
ing or hay. Winter wheat, sorghum, and alfalfa are the 
main crops. Silty range site; capability unit ITIIe-1; 
windbreak group 3. 


Cedar Butte Series 


The Cedar Butte series consists of deep, moderately 
well drained and well drained, nearly level to gently 
sloping silty soils that have a claypan subsoil. These 
soils are on foot slopes and along drainageways on up- 
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lands. They formed in alluvium washed in from ad- 
jacent clayey soils. 

In a representative profile the surface layer is light 
brownish-gray silt loam about 6 inches thick. The sub- 
soil, about 11 inches thick, is clay that is very dark gray- 
ish brown in the upper part, dark grayish brown in the 
middle part, and lent brownish gray and grayish brown 
in the lower part. The upper part is extremely hard 
when dry and extremely firm when moist. The lower part 
is calcareous. The underlying material to a depth of 49 
inches is calcareous, light brownish-gray silty clay. Below 
this is calcareous, pale-brown gravelly sand over bedded 
shale, which is at a depth of 60 inches. 

Cedar Butte soils are moderately low in organic-matter 
content and medium to low in fertility. Permeability is 
slow to very slow, and surface runoff is slow to mod- 
erate. Available water capacity is low to medium. 

Most areas are in native grass and are used for graz- 
ing. Wheat and alfalfa are the main crops in the few 
areas that are cultivated. 

Representative profile of Cedar Butte silt loam in 
an area of Norrest-Cedar Butte silt loams, 3 to 9 per- 
cent slopes, 2,080 feet south and 1,320 feet east of the 
northwest corner of sec. 24, T. 42 N., R. 82 W.: 


A21—0 to 4 inches, light brownish-gray (10YR 6/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak, 
very fine, platy structure and weak, fine, granular; 
slightly hard, very friable; mildly alkaline; abrupt, 
smooth boundary. 

A224 to 6 inches, light brownish-gray (10YR 6/2) silt loam, 
very dark grayish brown (10¥R 3/2) moist; weak, 
very fine, platy structure; slightly hard, very fri- 
able; vesicular pores; mildly alkaline; abrupt, wavy 
boundary: 

B21t—6 to 8 inches, very dark grayish-brown (10YR 3/2) 
clay, very dark brown (10YR 2/2) moist; strong, 
fine, columnar structure; extremely hard, extremely 
firm, very sticky and very plastic; light-gray (10YR 
7/2) coatings of silt loam on tops of columns, dark 
grayish brown (10YR 4/2) moist; mildly alkaline; 
abrupt, smooth boundary. 

B22t—8 to 12 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) crushing to 
dark grayish brown (10YR 4/2) moist; moderate, 
medium, prismatic structure parting to weak, me- 
dium, blocky; extremely hard, extremely firm, very 
sticky and very plastic; thin, distinct, continuous 
clay films; moderately alkaline; clear, smooth bound- 
ary. 

B8ca—12 to 17 inches, light brownish-gray (10YR 6/2) and 
grayish-brown (10YR 65/2) clay, grayish brown 
(10¥R 5/2) moist; weak, coarse, prismatic struc- 
ture parting to weak, medium, blocky; very hard, 
very firm, slightly sticky and plastic; thin, distinct, 
mostly continuous clay films; few fine segregations 
of lime; strong effervescence; strongly alkaline; 
gradual, smooth boundary. 

Cica—17 to 42 inches, light brownish-gray (10YR 6/2) silty 
clay, grayish brown (10YR 5/2) moist; weak, coarse, 
prismatic structure; very hard, very firm, sticky and 
plastic; few to many fire segregations of lime; 
strong effervescence; strongly alkaline; clear, smooth 
boundary. 

IIC2ca—42 to 60 inches, pale-brown (10YR 6/8) gravelly 
sand, dark grayish brown (10YR 4/2) moist; single 
grained; loose; many pebbles coated with hard crust 
of lime; slight effervescence; moderately alkaline; 
abrupt, wavy boundary. 

IIIC3—60 to 65 inches, green, olive, and red bedded shale. 

Depth to lime ranges from 10 to 24 inches. The A horizon 


is light brownish gray or light gray in hue of 10YR and is 
commonly silt loam, but ranges from loam to silty clay loam. 


It ranges from 4 to 8 inches in thickness, The B2t horizon 
ranges from very dark grayish brown to grayish brown in 
hues of 10YR or 2.5Y. It is clay or silty clay, ranges from 
6 to 16 inches in thickness, and has moderate to strong and 
fine to medium columnar structure. The B3 and C horizons 
in some places contain segregations of salts. The C horizon 
to a depth of 40 inches is clay, silty clay, or silty clay loam, 
Below a depth of 40 inches the C horizon is clay, silty clay, 
gravelly sand, sand, or multicolored shale. 

Cedar Butte soils are near Blackpipe, Hisle, Larvie, Metre, 
Norrest, and Orella soils, They are deeper over shale, mud- 
stone, or siltstone than those soils, In addition they have 
a thicker A horizon than Hisle soils. They have a columnar 
structured B horizon that is lacking in the Blackpipe, Larvie, 
Metre, Norrest, and Orella soils. They have a lighter col- 
ored A horizon than Mosher and Wortman soils, which also 
have a columnar structured B horizon. 

Cedar Butte association (0 to 6 percent slopes) (Ce).— 
This mapping unit is 60 to 80 percent Cedar Butte soils. 
Many areas are on terraces along creeks and drainage- 
ways in the western part of the county. The profile of 
these soils is similar to the one described as representa- 
tive of the series, but in places the surface layer is silty 
clay loam. The Hisle soil, the most extensive of the other 
soils in this mapping unit, has a profile similar to the 
one described as representative of that series, but in 
places it is more than 40 inches deep over shale. 

Included in the areas mapped, on the better drained 
rises, are tracts of Blackpipe, Larvie, Metre, and Nor- 
rest soils. 

Cedar Butte and Hisle soils have poor tilth and slow 
to very slow permeability. Surface runoff is slow to 
moderate. Available water capacity is low in the Hisle 
soil and low to medium in the Cedar Butte soil. The 
dense claypan subsoil restricts root growth. Improving 
tilth and water intake is the main concern in manage- 
ment. 

Most areas are in native grass and are used for 
grazing. Small grain and alfalfa are the main crops. 
Claypan range site; capability unit IVs-3; windbreak 
group 9. 


Conata Series 


The Conata series consists of shallow, well-drained to 
excessively drained, sloping to steep clayey soils on up- 
lands, These soils formed in material weathered from 
the underlying mudstone. 

In a representative profile the surface layer is brown 
and reddish-gray clay about 6 inches thick. The sub- 
soil, about 11 inches thick, is calcareous clay that is 

inkish gray in the upper part and multicolored in the 
ower part. It is very hard when dry and firm to very 
firm when moist. Below this is yellow, light-gray, white, 


‘and light reddish-brown mudstone. 


Conata soils are moderately low in organic-matter con- 
tent and low in fertility. Permeability is very slow, and 
surface runoff is moderate to rapid. Available water 
capacity is very low. 

All areas are in native grass and are used for grazing. 

Representative profile of Conata clay in an area of 
Larvie-Conata clays, 6 to 16 percent slopes, 2,200 feet 
south and 1,580 feet east of the northwest corner of sec. 
18, T. 43 N., R. 31 W.: 

A11—0 to 1 inch, brown (7.5YR 5/2) clay, dark brown (7.5YR 


4/2) moist; moderate, fine, subangular blocky struc- 
ture and moderate, fine, granular; very hard, firm, 
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slightly sticky and slightly plastic; %- to 14-inch 
fragile mulch on surface; mildly alkaline; abrupt, 
smooth boundary. 

A12—1 to 6 inches, reddish-gray (5YR 5/2) clay, dark red- 
dish gray (5YR 4/2) moist; weak, fine, prismatic 
structure parting to weak, fine, subangular blocky; 
very hard, firm, sticky and plastic; mildly alkaline; 
clear, smooth boundary. 

B2—6 to 12 inches, pinkish-gray (SYR 6/2) clay, reddish 
brown (5YR 5/3) moist; moderate, medium, pris- 
matic structure parting to moderate, medium, sub- 
angular blocky; very hard, firm, sticky and plastic; 
many very fine fragments of shale; few, fine, pale- 
brown (10YR 6/3) segregations of lime; strong effer- 
vescence; moderately alkaline; gradual, wavy 
boundary. 

B8ca—12 to 17 inches, variegated pinkish-gray (65YR 6/2), 
light reddish-brown (5YR 6/3), and very pale brown 
(10XYR 7/4). clay, reddish gray (5Y¥R 5/2), reddish 
brown (5YR 5/8), and yellowish brown (10¥R 5/6) 
moist; weak, medium and coarse, prismatic struc- 
ture parting to weak, medium and coarse, subangular 
blocky; very hard, very firm, sticky and plastic; 
many very fine fragments of shale; common white 
coatings and fine segregations of lime; strong effer- 
vescence; moderately alkaline; gradual, wavy bound- 


ary. 

C—17 to 30 inches, variegated yellow (10YR 7/6), light-gray 
(10YR 7/1), white (10YR 8/1), and light reddish- 
brown (5YR 6/3) mudstone, brownish yellow (10YR 
6/6), gray (10YR 6/1), and reddish brown (5YR 
oe) moist; strong effervescence; moderately alka- 
line. 


Depth to mudstone or soft shale ranges from 10 to 20 
inches. Colors range from 10YR through 5Y in hue. The A 
horizon is clay or silty clay and ranges from 8 to 7 inches 
in thickness. The B2 horizon has weak to moderate structure. 
The B2 and B3ca horizons combined range from 7 to 13 
inches in thickness. The B horizon contains few to many 
fine or very fine fragments of weathered shale. 

Conata soils are mapped with Imlay and Larvie soils and 
are near Epping and Orella soils. They have a B horizon and 
are more clayey than Epping and Imlay soils and less alka- 
line than Orella soils. They are more shallow over mudstone 
or shale than Larvie soils. 

Conata-Larvie clays, 9 to 25 percent slopes (CIE).— 
This mapping unit is 60 to 70 percent Conata soil and 
30 to 40 percent Larvie soil. The Conata soil occupies 
the higher parts of the landscape, and the Larvie soil, 
commonly less steep than the Conata soil, the lower parts. 

These soils are not suitable for cultivation. Surface 
runoff is moderate to rapid. Erosion is a hazard in areas 
where vegetation ‘is sparse. 

All areas are in native grass and are used for graz- 
ing. Capability unit VIs-3; windbreak group 10; Co- 
nata soil in Shallow range site, Larvie soil in Clayey 
range Site. 


Dunday Series 


The Dunday series consists of deep, somewhat exces- 
sively drained, nearly level to rolling sandy soils on 
uplands, These soils formed in eolian sand. 

In a representative profile the surface layer is dark 
grayish-brown loamy fine sand about 10 inches thick. 
Below this is a transition layer of about 4 inches of 
brown loamy fine sand that is soft when dry and loose 
when moist. The underlying material is pale-brown fine 
sand. 

Dunday soils are moderately low in organic-matter 
content and low in fertility. Permeability is rapid, and 


ne runoff is very slow. Available water capacity 
is low. 

All areas are in native grass and are used for grazing 
or hay. 

Representative profile of Dunday loamy fine sand in 
an area of Dunday and Anselmo soils, 0 to 6 percent 
slopes, 210 feet east and 15 feet south of the northwest 
corner of sec. 21, T. 40 N., R. 32 W.: 


A11—0 to 3 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand, very dark brown (10YR 2/2) crushing 
to very dark grayish brown (10YR 3/2) moist; weak, 
very fine,. granular structure parting to single 
grained; soft, very friable; neutral; abrupt, smooth 
boundary. 

A12—3 to 10 inches, dark grayish-brown (10YR 4/2) loamy 

fine sand, very dark grayish brown (10YR 38/2) 

moist; weak, coarse, prismatic structure parting to 

weak, medium and coarse, subangular blocky; soft, 
loose; neutral; clear, smooth boundary. 

to 14 inches, brown (10YR 5/8) loamy fine sand, 

dark brown (10YR 4/3) moist; weak, coarse, pris- 

matie structure parting to weak, coarse, subangular 
blocky and single grained; loose; neutral; gradual, 
smooth boundary. 

C—14 to 60 inches, pale-brown (10YR 6/8) fine sand, dark 
brown (10YR 4/8) moist; single grained; loose; 
neutral. 


The A horizon is dark grayish brown or grayish brown in 
hue of 10YR. It is loamy fine sand or fine sandy loam and 
ranges from 8 to 16 inches in thickness. The AC horizon is 
as much as 10 inches thick in some places, but does not 
occur in others. The C horizon is fine- to coarse-textured sand 
and commonly contains sand-size fragments of shale or sailt- 
stone. In places shale, siltstone, or gravel is below a depth 
of 40 inches. 

Dunday soils are mapped with Anselmo and Valentine soils. 
They are sandier than Anselmo soils and have a thicker 
A horizon than Valentine soils. 


Dunday loamy fine sand, 6 to 9 percent slopes (DsC).— 
This undulating soil is on uplands. It has a profile 
similar to the one described as representative of the 
series, but in places the material below a depth of 40 
inches is shale, mudstone, siltstone, or gravel. 

Included with this soil in mapping are areas of An- 
selmo, Manter, Tuthill, and Valentine soils. Anselmo, 
Manier, and Tuthill soils occupy the smooth, more stable 
slopes. Valentine soils are near the crests of rises or in 
parts of the areas mantled with more recent deposits of 
sand. Also included in some areas where the mantle of 
sand is thin are Cedar Butte, Conata, Huggins, Larvie, 
Norrest, and Opal soils. 

This Dunday soil absorbs water rapidly and has very 
slow surface runoff. It is subject to blowing if the vege- 
tative cover is disturbed. The main concern in manage- 
ment is controlling soil blowing. 

Most areas are in native grass and are used for graz- 
ing. Sands range site; capability unit VIe-7; windbreak 
group 10. 

Dunday and Anselmo soils, 0 to 6 percent slopes 
(DtB).—Some areas of this mapping unit are mainly Dunday 
soil, some are mainly Anselmo soil, and some contain 
both soils. The Dunday soil has shorter slopes and is 
more undulating than the Anselmo soil. It has the pro- 
file described as representative of the series. The Anselmo 
soil is described under the heading “Anselmo series,” 

Included with these soils in mapping are areas of 
Manter, Tuthill, and Woodly soils. Manter and Tuthill 
soils are on the lower parts of rises, and Woodly soils 
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are in swales and along drainageways. Also included 
in some areas where the mantle of wind-deposited sand 
is thin, are one or more silty or clayey soils, depending 
on the kind of underlying material. Inclusions make up 
20 to 30 percent of a given mapped area. 

Dunday and Anselmo soils absorb water readily. They 
are highly susceptible, however, to blowing. Controlling 
soil blowing is the main concern in management. 

_ Most areas are in native grass and are used for graz- 
ing or hay. Dunday soil in Sands range site, capability 
unit VIe-7, windbreak group 10; Anselmo soil in Sandy 
range site, capability unit IIIe-8, windbreak group 5. 

Dunday and Valentine soils, 9 to 15 percent slopes 
(DuD).—Some areas of this mapping unit are mainly Dun- 
day soil, some are Valentine soil, and some contain both 
soils. Slopes are short. The Dunday soil is on the mid 
and lower slopes, and the Valentine soil is on the higher 
and steeper parts of the well-rounded ridges and knolls. 
See “Valentine Series” for a description of the Valen- 
tine soil. 

Included with these soils in mapping are areas of 
Anselmo, Manter, and Woodly soils, mostly in swales 
and low places, and one or more silty or clayey soils in 

laces where the mantle of sand is thin and the under- 
ying material is siltstone or shale. 

Dunday and Valentine soils are highly susceptible to 
blowing. They take in water readily and have very slow 
surface runoff. Available water capacity is low. 

_ All areas are in native grass and are used for graz- 
ing. Sands range site; capability unit VIe-7; windbreak 
group 10. 


Duroc Series 


The Duroc series consists of deep, moderately well 
drained and well drained, nearly level to gently sloping 
silty soils in swales and on foot slopes oF the uplands, 
yee soils formed in alluvium washed in from adjacent 
slopes. 

n_a representative profile the surface layer is dark 
grayish-brown heavy silt loam about 13 inches thick. 
The subsoil, about 16 inches thick, is light silty clay 
loam that is dark brown in the upper part and pinkish 
gray and dark brown in the lower part. It is slightly 
hard to hard when dry and friable when moist. The un- 
derlying material is pinkish-gray silt loam and loam 
to a depth of 44 inches. Below this is pink, soft silt- 
stone and loam. 

Duroc soils are high in organic-matter content and fer- 
tility. Permeability is moderate, and surface runoff is 
slow to moderate. Some parts of most areas receive ad- 
ditional moisture in the form of runoff from adjacent 
soils, Available water capacity is medium to high. 

Many areas are cultivated. Wheat, sorghum, and al- 
falfa are the main crops. Other areas are in native grass 
and are used for grazing and hay. 

Representative profile of Duroc silt loam in an area 
of Duroc and Kadoka silt loams, 2 to 5 percent slopes, 
1,560 feet south and 150 feet west of the northeast cor- 
ner of sec, 22, T. 40 N., R. 33 W.: 

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) heavy silt 


loam, very dark brown (10YR 2/2) moist; cloddy; 
weak, fine, platy and granular structure; slightly 


hard, very friable; slightly acid; abrupt, smooth 
boundary. 

A12—5 to 13 inches, dark grayish-brown (10YR 4/2) heavy 
silt loam, very dark brown (10YR 2/2) moist; weak, 
medium, prismatic structure parting to weak, me- 
dium, subangular blocky; slightly hard, friable; neu- 
tral; clear, smooth boundary. 

B2—13 to 22 inches, dark-brown (7.5YR 4/2) light silty clay 
loam, very dark brown (7.5YR 2/2) moist; weak, 
medium, prismatic structure parting to weak, me- 
dium, subangular blocky; slightly hard, friable; 
thin, patchy clay films; neutral; clear, wavy bound- 
ary. 

to 29 inches, pinkish-gray (7.5YR 6/2) and dark- 

brown (7.5Y¥R 4/2) light silty clay loam, dark brown 

(75YR 3/2) crushing to (7.5YR 4/2) moist; weak, 

coarse, prismatic structure parting to weak, fine, 

blocky and subangular blocky; hard, friable; neu- 
tral; gradual, smooth boundary. 

to 38 inches, pinkish-gray (7.5YR 7/2) silt loam, 

brown (7.5¥R 5/3) crushing to light brown (7.5YR 

6/3) moist; weak, coarse, prismatic structure; slight- 

ly hard, friable; neutral; gradual, smooth boundary. 

C2—38 to 44 inches, pinkish-gray (7.5YR 7/2) loam, light 
brown (7.5YR 6/3) moist; massive; slightly hard, 
friable; few hard bits of siltstone; slight efferves- 
cence; moderately alkaline; gradual, smooth bound- 
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ary. 

IIC3—44 to 60 inches, pink (7.5YR 7/2), soft siltstone and 
loam, brown (7.5YR 5/3) moist; bedded; soft, very 
friable; siltstone crushes easily to loam but contains 
fragments that are very hard; slight effervescence; 
moderately alkaline. 


The A horizon ranges from dark brown to grayish brown 
in hues of 10YR and 7.5YR. It is commonly silt loam, but 
ranges from loam to silty clay loam. Horizons that are very 
dark grayish brown or darker when moist range from 20 
to 40 inches in thickness. Siltstone is below a depth of 5 
feet in many places. 

Duroc soils are mapped with Kadoka soils and are near 
Kube soils. They have a thicker A horizon than Kadoka 
and Kube soils. They are more silty than Keya and Woodly 
soils, which also have a thick A horizon. 

Duroe and Kadoka silt loams, 0 to 2 percent slopes 
(DvA).—Some areas of this mapping unit are dominantly 
Duroc soil, some are dominantly Kadoka soil, and some 
contain both soils in proportions that differ from one 
area to another. The landscape is one of upland flats 
and basins surrounded by gentle slopes. The Duroc soil 
is in swales and in broad, slight depressions along drain- 
ageways. The Kadoka soil is on slight rises. It is de- 
scribed under the heading “Kadoka Series.” 

Included with these soils in mapping are small areas 
of Blackpipe, Kube, Mosher, and Wortman soils. 

Duroc and Kadoka soils are medium to high in fer- 
tility and have good tilth. Surface runoff is slow. Some 
areas of the Duroc soil receive additional moisture in 
the form of runoff from adjacent soils. Conserving mois- 
ture is the main concern in management. 

Most of the larger areas are cultivated. Winter wheat, 
sorghum, and alfalfa are the main crops. Smaller tracts 
are in native grass and are used for grazing or hay. 
Silty range site; capability unit JIc-2; windbreak 
group 3. 

Duroc and Kadoka silt loams, 2 to 5 percent slopes 
{DvB}.—These gently sloping soils are on foot slopes below 
adjacent strongly sloping soils. Some areas are domi- 
nantly Duroc soil, some are dominantly Kadoka soil, 
and some contain both soils in proportions that differ 
from one area to another. The Duroc soil typically has 
concave slopes. It has the profile described as repre- 
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sentative of the series, The Kadoka soil is on convex 
shaped rises. It is deseribed under the heading “Kadoka 
Series.” 

Included with these soils in mapping are areas of 
Blackpipe, Huggins, Tuthill, and Wortman soils. Black- 
pipe and Huggins soils are near Kadoka soils. Tuthill 
soils are on rises mantled with sandy material. Wortman 
soils are in low areas. 

Duroc and Kadoka soils have moderate surface run- 
off. Some areas receive runoff from adjacent soils. Con- 
trolling erosion is the main concern in management. 

Many of the larger areas are cultivated. Winter wheat, 
sorghum, and alfalfa are the main crops. Other areas 
are in native grass and are used for grazing and hay. 
Silty range site; capability unit Ile-1; windbreak 
group 38. 


Epping Series 


The Epping series consists of shallow, well-drained to 
excessively drained, sloping to steep, calcareous silty 
soils on uplands. These soils formed in material weath- 
ered from the underlying siltstone. 

In a representative profile the surface layer is gray 
silt loam about 3 inches thick. Below this is a transi- 
tion layer of pinkish-gray silt loam, about 4 inches 
thick, that is slightly hard when dry and friable when 
moist. The underlying material to a depth of 18 inches 
is pinkish-gray, soft siltstone and silt loam. Below a 
depth of 18 inches is pinkish-gray, soft siltstone. 

Epping soils are low in organic-matter content and 
fertility. Permeability is moderate, but moisture sel- 
dom penetrates the bedded siltstone. Surface runoff is 
rapid, and available water capacity is very low. 

Epping soils are not suitable for cultivation. Nearly 
all areas are in native grass and are used for grazing. 

Representative profile of Epping silt loam in an area 
of Huggins-Epping silt loams, 5 to 15 percent slopes, 
420 feet north and 225 feet east of the southwest cor- 
ner of sec. 26, T. 40 N., R. 83 W.: 


AI—0 to 8 inches, gray (7.5YR 6/1) silt loam, dark brown 
(7.5XYR 3/2) crushing to (7.5YR 4/2) moist; weak, 
very fine, granular structure; soft, friable; few, fine 
bits and particles of siltstone; strong effervescence ; 
moderately alkaline; clear, smooth boundary. 

AC—3 to 7 inches, pinkish-gray (7.5YR 6/2) silt loam, brown 
(7.5XYR 5/3) moist; weak, fine, subangular blocky 
and granular structure; slightly hard, friable; 25 
percent bits and fragments of siltstone; strong effer- 
vescence; moderately alkaline; clear, smooth bound- 


ary. 

Ci—7 to 18 inches, pinkish-gray (7.5YR 6/2), soft siltstone 
and silt loam, brown (7.5YR 5/4) moist; bedded 
siltstone breaks to irregular blocky fragments, and 
soil fines are of weak, fine, subangular blocky and 
granular structure; siltstone is hard and brittle, 
but is crumbly when moist and crushes to silt loam; 
less than 35 percent silt loam; strong effervescence; 
moderately alkaline; gradual, wavy boundary. 

C2—18 to 60 inches, pinkish-gray (7.5YR 6/2), soft siltstone, 
brown (7.5¥R 5/4) moist; bedded; siltstone hard- 
ens when dry, but is crumbly and friable when moist; 
strong effervescence; moderately alkaline. 


Depth to bedded siltstone ranges from 6 to 20 inches. The 
A horizon ranges from dark brown or dark grayish brown 
to light gray in hues of 7.5YR or 10YR. It is commonly silt 
loam, but ranges from loam to light silty clay loam. It is 
2 to 6 inches thick. It is noncaleareous in some profiles. The 


underlying siltstone contains some strata that are hard and 
brittle when dry and others that are soft and are easily 
crushed to silt loam. 

Epping soils are mapped with Huggins and Keota soils and 
are generally near Blackpipe, Imlay, Kadoka, Kube, Nor- 
rest, and Orella soils. They are shallower over siltstone than 
Blackpipe, Huggins, Kadoka, Kube, and Norrest soils and 
do not have the B horizon that is typical of those soils. They 
are also shallower over siltstone than Keota soils. They 
are more silty and less clayey than Imlay and Orella soils. 

Epping-Huggins silt loams, 5 to 15 percent slopes 
{EhD).—-This mapping unit is at least 50 percent Epping 
soil, about 30 percent Huggins soil, and about 20 per- 
cent other soils. The Epping soil is on the tops and 
upper sides of ridges. It has a profile similar to the one 
described as representative of the Epping series, but in 
places it is less silty and slightly more sandy. The more 
gently sloping Huggins soil is on the mid and lower 
parts of the landscape. It is described under the head- 
ing “Huggins Series.” 

Included with these soils in mapping are areas of 
Duroc, Kadoka, Keota, and Kube soils. Duroc and Kube 
soils are in swales or along small drainageways. The 
Kadoka soil is on foot slopes, and the Keota soil is 
intermingled with the Epping soil. 

These Epping and_Huggins soils have moderate to 
rapid surface runoff. Erosion is a severe hazard in areas 
that lack a vegetative cover. Available water capacit 
is low, and the soils are droughty. The Epping soil is 
low in fertility and is too shallow for cultivation. 

Almost all areas are in native grass and are used for 
grazing. Capability unit VIs-2; windbreak group 10: 
Epping soil in Shallow range site, Huggins soil in 
Silty range site. 

Epping-Huggins silt loams, 15 to 40 percent slopes 
(EhE).—This mapping unit is 50 to 60 percent Epping soil, 
25 percent Huggins soil, and 15 to 25 percent other soils: 
The Epping soil is on the ridgetops and upper slopes. 
The less sloping Huggins soil is on ridgetops and lower 
slopes. It is described under the heading “Huggins 
Series.” 

Included with these soils in mapping are areas of 
Anselmo, Dunday, Imlay, Keota, Manter, Norrest, 
Schamber, Valentine, and Wanblee soils. Anselmo, Dun- 
day, Manter, and Valentine soils are in scattered spots 
that are mantled with wind-deposited sandy material. 
Schamber soils are on gravelly ridges. Imlay and Keota 
soils are near Epping soils. Norrest soils are on foot 
slopes, and Wanblee soils are in swales or along drain- 
ageways. Also included are small eroded spots similar 
to Barren badland. 

These Epping and Huggins soils have rapid surface 
runoff, The risk of erosion is high in areas that have 
a poor vegetative cover. All areas are in native grass 
and are used for grazing. Capability unit VIIs-1; wind- 
break group 10; Epping soil in Shallow range site, Hug- 
gins soil in Silty range site. 


Glenberg Series 


The Glenberg series consists of deep, well-drained, 
nearly level, calcareous loamy soils on flood plains and 
low terraces along streams. These soils formed in allu- 
vium. 
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In a representative profile the surface layer is light 
brownish-gray fine sandy loam about 8 inches thick. The 
underlying material to a depth of 54 inches is pale- 
brown and light-gray very fine sandy loam. The upper 
part is slightly hard when dry and very friable when 
moist. Below a depth of 54 inches is light-gray fine sand. 

Glenberg soils are low in organic-matter content and 
fertility. Permeability is moderately rapid through the 
very fine sandy loam and rapid through the fine sand. 
Surface runoff is slow, and most areas are flooded peri- 
odically. Available water capacity is medium to high. 

Many areas are in native grass and are used for graz- 
ing and hay. Alfalfa, small grain, and corn are the main 
crops. 

Representative profile of Glenberg fine sandy loam, 
1,150 feet north and 790 feet west of the southeast cor- 
ner of sec. 25, T. 44 N., R. 28 W.: 

Ap—0 to 8 inches, light brownish-gray (10YR 6/2) fine sandy 
loam, grayish brown (10YR 5/2) moist; weak, fine, 
Platy and granular structure; slightly hard, very 
friable; strong effervescence; moderately alkaline; 
abrupt, smooth boundary. 

C1—8 to 20 inches, pale-brown (10YR 6/8) very fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak, 
coarse, prismatie structure; slightly hard, very fri- 
able; strong effervescence; moderately alkaline; 
gradual, smooth boundary. 

C2—20 to 54 inches, light-gray (10YR 7/2) very fine sandy 
loam, brown (10¥R 5/3) moist; weak, coarse, pris- 
matic structure parting to irregular fragments and to 
single grained; soft, very friable; strong efferves- 
cence; strongly alkaline; diffuse boundary. 

C3—54 to 60 inches, light-gray (10YR 7/2) fine sand, dark 
brown (10YR 4/3) moist; single grained; loose; 
strong effervescence; very strongly alkaline. 


The A horizon ranges from grayish brown to light gray 
in hues of 10YR or 2.5Y and from 4 to 8 inches in thickness. 
It is typically fine sandy loam or very fine sandy loam, but 
in recently flooded areas it is commonly mantled with a 
Jayer of silt or clay about 1 inch thick. In some areas the 
A horizon in nonealeareous. The C horizon to a depth of 40 
inches or more ranges from sandy loam to very fine sandy 
loam and is commonly stratified with thin lenses of sand, silt, 
or clay. The upper part of the C horizon in places does not 
have prismatic structure, but is massive or single grained. 

Glenberg soils, like Bankard, Buffington, Haverson, and 
Mitchell soils, are in stream valleys. They are less sandy 
than Bankard soils and are more sandy and less clayey than 
Buffington, Haverson, and Mitchell soils. 

Glenberg fine sandy loam (0 to 8 percent slopes) (Gel._— 
This soil is on low terraces along streams, mainly the 
White and Little White Rivers. It has the profile described 
as representative of the series. 

Included with this soil in mapping are areas of Buf- 
fington, Haverson, and Mitchell soils. Haverson soils 
are in low areas. Buffington and Mitchell soils are in 
spots where the alluvium contains less sand. 

This Glenberg soil is low in organic-matter content 
and fertility, and it blows easily. Surface runoff is slow. 
Flooding is rare. The main concern in management is 
controlling soil blowing. 

Many areas are cultivated. Small grain and alfalfa 
are the main crops. Lower areas are in native grass and 
are used for grazing. Cottonwood trees in some of the 
lower areas provide protection in winter for livestock 
and game animals. Sandy range site; capability unit 
IIIe-7; windbreak group 2. 


Haverson Series 


The Haverson series consists of deep, moderately well 
drained to well drained, nearly level to gently sloping, 
calcareous silty soils on bottom land. These soils formed 
in alluvium. 

In a representative profile the surface layer is light 
brownish-gray silty clay loam about 7 inches thick. 
Below this to a depth of 18 inches is grayish-brown and 
light-gray silty clay and silt loam. The underlying ma- 
terial to a depth of 58 inches is light-gray and hep 
brownish-gray silt loam stratified with thin bands of silty 
clay loam. Below a depth of 58 inches the soil is light 
brownish-gray fine sand, 

Haverson soils are moderately low to low in organic- 
matter content and are low in fertility. Permeability is 
moderate, and surface runoff is slow. Periodic flooding is 
a hazard in many areas, but in some, flooding is rare. 
Available water capacity is high. 

Many areas are in native grass and are used for graz- 
ing and hay. Scattered trees, mostly cottonwoods, grow 
in the lower lying areas near stream channels. Wheat, 
alfalfa, corn, and sorghum are the chief crops. 

Representative profile of Haverson silty clay loam, 
500 feet north of the center of sec. 35, T. 45 N., R. 82 W.: 


Al1l—0 to 2 inches, light brownish-gray (2.5Y 6/2) silty 
clay loam, grayish brown (2.5Y 5/2) moist; mod- 
erate, medium, subangular blocky structure and mod- 
erate, fine, granular; slightly hard, friable; white 
crust about one-fourth inch thick; slight efferves- 
cence; mildly alkaline; abrupt, smooth boundary. 
to 7 inches, light brownish-gray (2.5Y¥ 6/2) silty 
clay loam, grayish brown (2.5Y 5/2) moist; weak, 
fine, platy structure parting to weak, fine, subangular 
blocky; slightly hard, friable; slight effervescence; 
mildly alkaline; abrupt, smooth boundary. 

A18b-—-7 to 18 inches, grayish-brown (2.5YR 5/2) and light- 
gray (2.5¥ 7/2) silty clay and silt loam, very dark 
grayish brown (2.5Y 3/2) and grayish brown (2.5Y 
5/2) erushing to grayish brown (2.5¥ 5/2) moist; 
weak, medium, blocky and subangular blocky struc- 
ture; hard, firm; strong effervescence; moderately 
alkaline; abrupt, smooth boundary. 

C1—1S to 58 inches, light-gray (2.5Y 7/2) silt loam strati- 
fied with silty clay loam, light brownish gray (2.5Y 
6/2) moist; massive; soft to hard, very friable to 
firm; strong effervescence; moderately alkaline; 
gradual, smooth boundary. 

IJC2—58 to 60 inches, light brownish-gray (2.5¥ 6/8) fine 
sand, grayish brown (2.5¥Y 5/3) moist; single 
grained; loose; strong effervescence; moderately al- 
kaline, 


In some places the A horizon is nonecalcareous. It is com- 
monly silt loam or silty clay loam, but in some profiles it is 
loam or very fine sandy loam. It ranges from 3 to 8 inches 
in thiekness and from dark grayish brown to light brownish 
gray in hues of 2.5Y or 10YR. The dark grayish-brown layer, 
where present, is typically less than 5 inches thick. The C 
horizon is commonly silt loam stratified with thin bands of 
finer and coarser textured material. Fine sand or very fine 
sand is commonly between depths of 40 to 60 inches. Thin 
layers of buried soils are common. 

Haverson soils are near Buffington, Glenberg, and Mitchell 
soils. They are less clayey than Buffington soils and more 
elayey than Glenberg and Mitchell soils. 


Haverson silt loam (0 to 8 percent slopes) (Ha).—This 
soil is on low terraces along creeks. Many areas are small 
in size and long and narrow in shape. This soil has a 
profile similar to the one described as representative of 
the series, but the surface layer is silt loam. 
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Included with this soil in mapping are areas of Buf- 
fington, Mosher, and Minatare soils, 

Situs runoff is slow. Flooding is rare. Conserving 
moisture is the main concern in management. 

Most areas are in native grass and are used for graz- 
ing. Winter wheat, sorghum, and alfalfa are the main 
crops in the few areas that are cultivated. Silty range 
site; capability unit IIc-1; windbreak group 1. 

Haverson silt loam, channeled (0 to 6 percent slopes) 
(He).—This soil occurs as long, narrow areas that are cut 
by meandering channels and divided into small parcels. 
It is nearly level except in places along the dhannsle 
and on small tablelike remnants. It has a profile similar 
to the one described as representative of the series, but 
the surface layer is silt loam. 

Surface runoff is slow. Flooding is a hazard. The 
cpa enne in the small areas makes cultivation imprac- 
tical. 

Areas of this soil are in native grass and are used for 
grazing. Overflow range site; capability unit VIw-1; 
windbreak group 10. 

Haverson silty clay loam (0 to 3 percent slopes) (Hd).— 
This soil is on bottom land mainly along the White and 
Little White Rivers. It has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are areas of Buf- 
fington and Mitchell soils, which are on levels slightly 
higher than the Haverson soil. 

Areas of this Haverson soil are subject to flooding in 
some years, but the effects generally are limited to dam- 
aged fences and small amounts of sediment and debris. 
Conserving moisture and controlling soil blowing are the 
main concerns in management. 

Many areas are cultivated. Alfalfa, winter wheat, and 
sorghum are the main crops. Other areas are in native 
grass and are used for grazing and hay. Cottonwood 
trees, which are in the lower lying areas, provide pro- 
tection for livestock and wildlife. Overflow range site; 
capability unit Ifc-1; windbreak group 1. 

Haverson soils (0 to 6 percent slopes) (He).—-These soils 
are mostly nearly level, but in areas along the edge of 
terraces, slopes range to as much as 6 percent. In some 
areas the surface layer is silt loam, in others it is silty 
clay loam, and in a few it is loam. Otherwise the profile 
is similar to the one described as representative of the 
series. 

Surface runoff is slow. Most areas are subject. to flood- 
ing or receive runoff water from adjacent sloping soils 
and Badland. The effects of flooding generally are lim- 
ited to damaged fences and thin deposits of sediment 
and debris. Conserving moisture is the main concern in 
management. 

Most areas are in native grass and are used for graz- 
ing. Overflow range site; capability unit I[c-1; wind- 
break group 1. 


Hisle Series 


The Hisle series consists of moderately deep, mod- 
erately well drained to well drained, nearly Waal to 
strongly sloping soils on uplands. These soils have a 
claypan subsoil. They formed in clayey material weath- 
hee in place from shale or washed in from adjacent 
slopes. 


In a representative profile the surface layer is gray 
silt loam about 1 inch thick. The subsoil, about 12 inches 
thick, is silty clay that is dark grayish brown in the 
upper part, dark gray in the middle part, and light 
brownish gray in the lower part. The upper part is very 
hard when dry and very firm when moist. The under- 
lying material to a depth of 34 inches is calcareous, 
light-gray silty clay loam. Below this, it is calcareous, 
gray silty clay and clayey shale. 

Hisle soils are moderately low in organic-matter con- 
tent and are low in fertility. Permeability is very slow, 
and surface runoff is slow to moderate, depending on 
the slope. Available water capacity is low. 

All areas are in native grass and are used for graz- 
ing. Vegetation is sparse in most areas. 

Representative profile of Hisle silt loam in an area 
of Hisle and Orella soils, 0 to 15 percent slopes, 2,080 
feet south and 130 feet east of the northwest corner 
of sec. 24, T. 42 N., R. 32 W.: 


A2—0 to 1 inch, gray (10YR 6/1) silt loam, very dark brown 
(10YR 2/2) crushing to very dark grayish brown 
(10X¥R 8/2) moist; weak, fine, granular and sub- 
angular blocky structure; soft, very friable; neutral; 
abrupt, wavy boundary. 

B21t—1 to 2 inches, dark grayish-brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate, fine, columnar structure parting to moder- 
ate, fine, blocky; very hard, very firm, sticky; gray 
silt caps on column tops; thin, continuous clay films; 
mildly alkaline; abrupt, wavy boundary. 

B22t—2 to 6 inches, dark-gray (10YR 4/1) silty clay, very 
dark grayish brown (10YR 8/2) crushing to dark 
grayish brown (10YR 4/2) moist; moderate, medium, 
prismatic structure parting to moderate, fine and 
medium, blocky; very hard, very firm, sticky; thin, 
continuous clay films; strong effervescence; strongly 
alkaline; clear, smooth boundary. 

B23t—6 to 10 inches, dark-gray (10YR 4/1) silty clay, very 
dark grayish brown (10YR 8/2) crushing to dark 
grayish brown (10YR 4/2) moist; weak, fine and 
medium, prismatic structure parting to weak, me- 
dium, subangular blocky and weak, fine, blocky; 
very hard, very firm, sticky; thin, continuous clay 
films; strong effervescence; strongly alkaline; clear, 
smooth boundary. 

B3—10 to 13 inches, light brownish-gray (10YR 6/2) and 
dark grayish-brown (10YR 4/2) silty clay, grayish 
brown (10YR 5/2) and very dark grayish brown 
(10YR 3/2) crushing to dark grayish brown (10YR 
4/2) moist; weak, coarse, prismatic structure parting 
to weak, medium and coarse, blocky; very hard, very 
firm, sticky; thin, patchy clay films; strong effer- 
vescence; strongly alkaline; gradual, smooth bound- 


ary. 

Clea—13 to 34 inches, light-gray (2.5Y 7/2) silty clay loam, 
light brownish gray (2.5Y 6/2) moist; weak, coarse, 
prismatic structure in upper part, massive in lower 
part; slightly hard, friable, sticky; common medium 
and coarse segregations of lime; violent efferves- 
cence; moderately alkaline; clear, smooth boundary. 

C2—34 to 60 inches, gray (LOYR 6/1), weathered shale and 
silty clay, dark grayish brown (10YR 4/2) moist; 
bedded; fine earth is very hard, very firm, sticky; 
strong effervescence; moderately alkaline. 


Depth to bedded shale, siltstone, or mudstone ranges from 
20 to 40 inches. Hues range from 7.5YR through 5Y. The A 
horizon ranges from gray or grayish brown to light gray. 
It is commonly silt loam, but ranges from loam to silty clay 
loam. It ranges from less than 1 :to 4 inches in thickness. 
The Bt horizon is silty clay or clay and ranges from 4 to 12 
inches in thickness. The C horizon ranges from silty clay 
loam to clay. The B3 and C horizons commonly contain visible 
segregations of salts. 
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Hisle soils are mapped with Orella soils and are near 
Cedar Butte soils. They have a distinct A2 horizon and a 
columnar structured B horizon, both of which are lacking 
in Orella soils. They have a thinner A horizon than Cedar 
Butte soils. 


Hisle and Orella soils, 0 to 15 percent slopes (HID).— 
Some areas of this mapping unit are mainly Hisle soil, 
some are mainly Orella soil, and some contain both soils 
in proportions that differ from one place to another. 
Gravel is scattered over the surface in many areas. The 
Orella soil is described under the heading “Orella 
Series.” 

Included with these soils in mapping are areas of 
Blackpipe, Cedar Butte, Larvie, Metre, Norrest, and 
Okreek soils. Cedar Butte soils are near the Hisle soil. 
The other inclusions occur in an erratic pattern that 
differs from one area to another. 

Hisle and Orella soils are not suitable for cultivation. 
They are high in sodium and are strongly alkaline. Fer- 
ay is low, and available water capacity is low to very 
ow. 

All areas are in native grass and are used for grazing. 
Hisle soil in Thin Claypan range site, capability unit 
VIs-1, windbreak group 10; Orella soil in Shallow range 
site, capability unit VIs-3, windbreak group 10. 


Hoven Series 


The Hoven series consists of deep, poorly drained, level 
silty soils in depressions of the uplands. These soils 
formed in alluvium washed in from adjacent soils. 

_In a representative profile the surface layer is gray 
silt loam about 4 inches thick. The subsoil, about 22 
inches thick, is gray clay that is extremely hard when 
dry and very firm when moist, The underlying material 
is calcareous, gray silty clay to a depth of 40 inches. 
Below this is calcareous, light brownish-gray and light- 
gray clay loam. 

Hoven soils are medium in organic-matter content and 
low in fertility. Permeability is very slow, and the soils 
frequently ponded. Available water capacity is me- 

ium, 

The Hoven soils in Mellette County are mapped only 
with Kolls soils, All areas are in native grass and are 
used for hay and grazing. 

Representative profile of Hoven silt loam in an area 
of Kolls and Hoven soils, 1,140 feet west and 1,080 
feet nor of the southeast corner of sec. 20, T. 40 N., 
R. 29 W.: 


A21—0 to 1 inch, gray (10YR 6/1) silt loam, gray (10YR 
5/1) moist; few coarse mottles of light olive brown; 
weak, very fine, platy structure parting to weak, fine, 
granular; soft, very friable; slightly acid; abrupt, 
smooth boundary. 

A22—1 to 4 inches, gray (10YR 6/1) silt loam, dark gray 
(10YR 4/1) moist; few fine mottles of brownish 
yellow; weak, very fine, platy structure; soft, fri- 
able; slightly acid; abrupt, wavy boundary. 

B21t—4 to 7 inches, gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist; moderate, medium, columnar 
structure; extremely hard, very firm, very sticky 
and plastic; thin, gray (10YR 6/1) coatings of silt 
loam on tops and sides of columns, dark gray (10¥R 
4/1) moist; thin, continuous clay films; slightly 
acid; abrupt, smooth boundary. 

B22t—7 to 14 inches, gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist; weak, medium and coarse, pris- 
matic structure parting to weak, medium, blocky; 


extremely hard, very firm, very sticky and plastic; 
thin, continuous clay films; neutral; clear, smooth 
boundary. 

B3—-14 to 26 inches, gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist; weak, coarse, prismatie struc- 
ture parting to weak, coarse, blocky ; extremely hard, 
very firm, very sticky and plastic; thin, patchy clay 
films; neutral; gradual, smooth boundary. 

Clca—26 to 40 inches, gray (10YR 6/1) silty clay, dark gray 
(10YR 4/1) moist; weak, coarse and very coarse, 
prismatic structure; very hard, very firm, sticky 
and plastic; common fine masses and striations of 
segregated lime; strong effervescence; moderately 
alkaline; diffuse, smooth boundary. 

C2—40 to 60 inches, light brownish-gray (2.5Y 6/2) and light- 
gray (2.5Y 7/2) clay loam, gray (5Y 5/1) and light 
brownish gray (2.5Y 6/2) moist; massive; hard, 
friable, sticky and plastic; few fine segregations of 
lime, gypsum, and other salts; slight effervescence; 
mildly alkaline. 


The A horizon is silt loam or silty clay loam and ranges 
from 1 to 4 inches in thickness. The B2t horizon is clay or 
silty clay and ranges from 8 to 20 inches in thickness. The 
C horizon is commonly silty clay, clay, or clay loam, but 
in some profiles it is loam, sandy loam, or loamy fine sand be- 
low a depth of 40 inches. 

Hoven soils are mapped with Kolls soils. In contrast with 
those soils, they have an A2 horizon, contain more sodium, 
and are deeper over lime. 


Huggins Series 


The Huggins series consists of moderately deep, well- 
drained, nearly level to steep silty soils on uplands. 
These soils formed in material weathered from the un- 
derlying siltstone. 

In a representative profile the surface layer is gray 
silt loam about 3 inches thick. The subsoil, about 11 
inches thick, is silty clay loam that is gray in the upper 
part and light brownish gray and light gray in the 
lower part. The upper part is hard when dry and firm 
when moist. The lower part is calcareous and contains 
many fragments of siltstone. The underlying material 
to a depth of 22 inches is calcareous, pinkish-gray silty 
clay loam that contains many fragments of siltstone. 
Bedded siltstone is below a depth of 22 inches. 

Huggins soils are medium in organic-matter content 
and fertility. Permeability is moderately slow, and sur- 
face runoff is moderate. Available water capacity is low. 

Representative profile of Huggins silt loam in an area 
of Epping-Huggins silt loams, 5 to 15 percent slopes, 
2,118 feet west and 235 feet south of the northeast cor- 
ner of sec. 4, T. 41 N., R. 32 W.: 


A1—0O to 8 inches, gray (10YR 5/1) silt loam, very dark 
brown (10YR 2/2) crushing to very dark grayish 
brown (10YR 3/2) moist; weak, medium, granular 
and subangular blocky structure; slightly hard, very 
friable; neutral; abrupt, smooth boundary. 

B21t—3 to 7 inches, gray (10YR 5/1) silty clay loam, very 
dark brown (10YR 2/2) crushing to very dark gray- 
ish brown (10YR 3/2) moist; weak, medium, pris- 
matic structure parting to moderate, medium, sub- 
angular blocky; hard, firm; thin, continuous clay 
films; mildly alkaline; clear, smooth boundary. 

B22t—7? to 10 inches, light brownish-gray (10YR 6/2) and 
light-gray (10YR 7/2) heavy silty clay loam, dark 
brown (10YR 4/3) moist; moderate, medium, pris- 
matie structure parting to moderate, medium, blocky ; 
very hard, firm; thin, continuous clay films; 5 to 
15 percent bits and fragments of noncalcareous silt- 
stone; mildly alkaline; clear, wavy boundary. 

B8—10 to 14 inches, light-gray (10YR 7/2) heavy silty clay 
loam, dark brown (10¥R 4/3) crushing to brown 
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(10YR 5/3) moist; weak, fine and medium, sub- 
angular blocky structure; thin, patchy clay films; 
15 to 25 percent bits and fragments of siltstone; 
slight effervescence; mildly alkaline; clear, wavy 
boundary. 

C1—14 to 22 inches, pinkish-gray (7.5YR 7/2) and light- 
gray (7.5YR 7/1) gravelly silty clay loam, brown 
(7.5YR 5/4) moist; massive; hard, friable; 50 per- 
cent siltstone fragments; siltstone fragments and ir- 
regular blocky fragments of fine earth thinly coated 
with segregated lime; strong effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

C2—22 to 60 inches, pinkish-gray (7.5YR 7/2) and white 
(7.5YR 8/0), soft siltstone, brown (7.5YR 5/4) moist ; 
bedded; breaks into blocky fragments that are hard 
and brittle when dry, but disintegrate readily upon 
wetting; strong effervescence; moderately alkaline. 


Depth to bedded siltstone ranges from 20 to 30 inches. 
The A horizon is commonly silt loam, but in some profiles 
is loam. It ranges from 2 to 7 inches in thickness. The B 
horizon ranges from 10 to 20 inches in thickness. The B2t 
horizon is silty clay loam or silty clay. The upper part ranges 
from dark brown to gray in hues of 10¥R or 7.5YR. The 
underlying siltstone has strata that differ in degrees of hard- 
ness. Some strata are noncalcareous. 

Huggins soils are mapped with Epping, Kadoka, and Wort- 
man soils, and are generally near Imlay and Duroc soils. 
They have a darker colored A horizon and are deeper over 
siltstone than Epping and Imlay soils. They have a more 
clayey B horizon than Kadoka soils and are shallower over 
siltstone than Duroc soils. They have less sodium in the B 
horizon than Wortman soils and lack the A2 horizon that 
is typical of those soils. 

Huggins silt loam, 2 to 5 percent slopes (HnB)}.—This 
soil is on uplands, mainly in the southwestern and_south- 
central parts of the county. It has a profile similar to 
the one described as representative of the series, but in 
places its surface layer is slightly thicker. 

Included with this soil in mapping are areas of Duroc, 
Epping, Kadoka, and Norrest soils. Duroc and Kadoka 
soils are on foot slopes and along drainageways. The 
Epping soil is on ridges, and the Norrest soil is on upper 
slopes. These inclusions generally make up less than 10 
percent of a given mapped area. . 

This Huggins soil is medium in fertility. Available 
water capacity is low. Surface runoff is moderate. Con- 
trolling erosion and conserving moisture are the main 
concerns in management. . 

Many of the larger areas are cultivated. Winter wheat, 
sorghum, and alfalfa are the main crops. Other areas 
are in native grass and are used for grazing. Silty range 
site; capability unit IIIe-12; windbreak group 4. 

Huggins silt loam, 5 to 9 percent slopes (HnC).—This 
soil is on uplands. Included in the areas mapped are 
tracts of Duroc, Epping, Kadoka, Norrest, Wanlee, and 
Wortman soils. Duroc, Kadoka, Wanblee, and Wortman 
soils are on foot slopes and along drainageways. Epping 
soils, the most extensive of the inclusions, are on the 
tops and upper sides of ridges. Norrest soils are near 
Epping soils. These inclusions generally make up less 
than 20 percent of a given mapped area. In the few 
areas where the proportion of inclusions is greater than 
this, Wanblee and Wortman soils alone make up 20 
percent of the acreage. 

This Huggins soil is medium in fertility. Available 
water capacity is low. Surface runoff is moderate. Con- 
trolling erosion and conserving moisture are the main 
concerns in management. 

Most areas are in native grass and are used for graz- 


ing. Silty range site; capability unit [Ve-3; windbreak 
group 4. 

Huggins-Epping silt loams, 5 to 15 percent slopes 
(HpD).—This mapping unit is about 60 percent Huggins 
soil, about 30 percent Epping soil, and about 10 per- 
cent other soils. The Huggins soil is on the sides of ridges 
and entrenched drainageways. The Epping soil is on 
the higher parts of the landscape. It has a profile simi- 
lar to the one described as representative of the series, 
but in places it contains more fine sand and less silt. 

Included with these soils in mapping are spots of Co- 
nata, Duroc, Imlay, Keota, and Schamber soils. The 
Duroc soil is on foot slopes and along drainageways. 
The Conata soil is in scattered spots where the under- 
lying material is shale or mudstone. Imlay and Keota 
soils are intermingled with the Epping soil. The Scham- 
ber soil is on a few ridgetops. 

Huggins and Epping soils are too steep and too erod- 
ible for safe cultivation. Surface runoff is moderate to 
rapid, and available water capacity is low. All areas are 
in native grass and are used for grazing. Capability unit 
Vie-3; windbreak group 10; Huggins soil in Silty range 
site, Epping soil in Shallow range site. 

Huggins-Kadoka silt loams, 0 to 2 percent slopes 
(HuA].—This mapping unit is about 60 percent Huggins 
soil, about 30 percent Kadoka soil, and 10 percent other 
soils. The Huggins soil is on very slight rises. It has a 
profile similar to the one described as representative of 
the series, but in places the surface layer is thicker. 
The Kadoka soil is in the lower, more level areas. It 
is described under the heading “Kadoka Series.” 

Included with these soils in mapping are small areas 
of Duroc and Kube soils. They are in swales and along 
drainageways. 

These soils are medium in fertility. Surface runoff is 
slow. Available water capacity is low to medium. Con- 
serving moisture is the main concern in management. 
Controlling soil blowing is a secondary concern in the 
larger areas. 

.Many of the large areas are cultivated. Winter wheat, 
sorghum, and alfalfa are the main crops. Other areas 
are in native grass and are used for grazing or hay. 
Silty range site; capability unit ITIs-5; Huggins soil in 
windbreak group 4, Kadoka soil in windbreak group 3. 

Huggins-Kadoka silt loams, 2 to 5 percent slopes 
(HyB)|.—This mapping unit is about 65 percent Huggins 
soil, about 25 percent Kadoka soil, and 10 percent other 
soils. The Huggins soil has a profile similar to the one 
described as representative of the series, but in places its 
surface layer 1s slightly thicker. The Kadoka soil is 
on the lower parts of slopes. It has the profile described 
as representative of the Kadoka series. Included with 
these soils in mapping are small areas of Duroc and 
Kube soils in swales. 

Surface runoff is moderate. Controlling erosion and 
conserving moisture are the main concerns in manage- 
ment. 

Some of the larger areas are cultivated. Winter wheat, 
sorghum, and alfalfa are the main crops. Other areas 
are in native grass and are used for grazing or hay. 
Silty, range site; capability unit ITTe-12; Huggins soil 
in windbreak group 4, Kadoka soil in windbreak 
group 3. 
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Huggins and Wortman silt loams, 2 to 5 percent 
slopes (Hw8).—This mapping unit contains Huggins and 
Wortman soils in proportions that differ from one place 
to another. The Huggins soil is commonly dominant, 
but in some areas the proportion of the Wortman soil 
is large enough to affect management. The Huggins soil 
is on rises. The Wortman soil is in swales or low areas 
along drainageways and on the gently sloping tops of 
ridges and knolls. It is described under the heading 
“Wortman Series.” 

Included with these soils in mapping are areas of 
Duroc, Kube, and Wanblee soils. Duroc and Kube soils 
are In some of the swales and along drainageways. 
The Wanblee soil, the most extensive of the inclusions, is 
intermingled with the Wortman soil. 

Huggins and Wortman soils have moderate surface 

runoff. The Wortman soil has very slow permeability. 
If it is cultivated, tilth deteriorates. Controlling erosion 
is the main concern in management. Improving tilth and 
ee intake is an additional concern on the Wortman 
soil. 
_ Many areas are in native grass and are used for graz- 
ing or hay. Alfalfa and winter wheat are the main crops 
in the few areas that are cultivated. Huggins soil in 
Silty range site, capability unit IIIe-12, windbreak 
group 4; Wortman soil in Claypan range site, capability 
unit IVs-3, windbreak group 9. 


Imlay Series 


The Imlay series consists of shallow, well-drained to 
excessively drained, gently sloping to steep, calcareous 
loamy soils on uplands. These soils formed in material 
weathered from the underlying siltstone or mudstone. 

In a representative profile the surface layer is light 
brownish-gray light clay loam about 4 inches thick. The 
next 6 inches is gravelly clay loam that contains man 
fragments of siltstone. Between depths of 10 and 1 
inches is brown siltstone that is loosely bedded and has 
clay loam in the cracks, Below a depth of 17 inches 
is pinkish-gray and brown siltstone. 

_Imlay soils are low in organic-matter content and fer- 
tility. Permeability is moderately slow to slow, and surface 
runoff is rapid. Available water capacity is very low. 

All areas are in native grass and are used for grazing. 

Representative profile of Imlay clay loam in an area 
of Imlay and Conata soils, 6 to 15 percent slopes, 2,080 
feet. west and 1,630 feet north of the southeast corner of 
sec, 18, T, 43 N., R. 31 W.: 

A1—0 to 4 inches, light brownish-gray (10YR 6/2) light clay 
loam, dark grayish brown (10YR 4/2) moist; weak, 
fine, subangular blocky and granular structure; thin, 
weak crust in upper inch; soft, very friable; strong 
effervescence; moderately alkaline; clear, smooth 
boundary. : 

C1—4 to 10 inches, light-gray (2.5Y 7/2) shaly clay loam, 
grayish brown (2.5Y 5/2) moist; weak, coarse, pris- 
matic structure parting to weak, fine, subangular 
blocky and durable plates and blocks of siltstone; 
hard, friable; about 60 percent fragments of brittle 
siltstone; strong effervescence; moderately alkaline; 
gradual, smooth boundary. 

C2-—-10 to 17 inches, brown (7.5YR 5/2), loosely bedded silt- 
stone and clay loam that has pale-brown streaks and 


coatings; soil fines between blocky and platy silt- 
stone fragments; weak, coarse and very coarse, pris- 


matic structure; hard, brittle fragments crumble 
readily when moist; few, medium and coarse, white 
masses of lime; strong effervescence ; moderately al- 
kaline; gradual boundary. 

C8—17 to 26 inches, pinkish-gray (7.5YR 6/2) and brown 
(7.5YR 5/2) siltstone; bedded; very hard and brittle, 
but crumbles readily when wetted; faces of fractures 
eoated with, pale-brown dust and white masses of 
lime; common fine to coarse segregations of lime; 
slight effervescence; moderately alkaline. 


Depth to siltstone or mudstone ranges from 8 to 20 inches. 
Fragments of siltstone occur throughout the soil and in- 
crease in number with increasing depth. The A _ horizon 
ranges from dark gray to light brownish gray in hues of 
10YR or 2.5Y. It is loam, clay loam, or silt loam and ranges 
from 2 to 8 inches in thickness. The C1 horizon ranges from 
2.5Y through 7.5YR in hue. 

Imlay soils are mapped with Conata and Norrest soils. 
They are less clayey than Conata soils and are shallower 
over siltstone than Norrest soils. They are less silty and 
more clayey than Epping soils, which also are shallow over 
siltstone. 

Imlay-Badland association (15 to 40 percent slopes) 
(lb) —This mapping unit is 50 to 75 percent Imlay and 
other soils and 25 to 50 percent Badland. It is on escarp- 
ments and sides of drainageways. The Imlay soil is domi- 
nant in areas of vegetation. The Badland parts of the as- 
sociation are severely gullied. 

Included in mapping are small areas of Conata, Ep- 

ing, Keota, Larvie, Metre, Norrest, and Orella soils. 

pping soils are on the higher parts of some of the vege- 
tated areas. Keota and Norrest soils are below Epping 
and Imlay soils. Conata, Larvie, Metre, and Orella soils 
occur where the underlying shale or mudstone crops out 
in the lower part of the Badland areas. These inclusions 
make up as much as 25 percent of some mapped areas. 

Surface runoff is rapid, and geologic erosion is active. 
This association is difficult to cross by vehicle, but most 
of the vegetated areas are accessible to livestock. 

The Badland parts of the association lack a vegeta- 
tive cover, but ihe rest is in native grass and is used 
for grazing. Imlay soil in Shallow range site, capability 
unit VilIs-1, windbreak group 10; Badland in capa- 
bility unit VITIs-2, range site and windbreak group not 
assigned. 

Imlay and Conata soils, 6 to 15 percent slopes {IcD). — 
Some areas of this mapping unit are mainly Imlay soil, 
some are mainly Conata soil, and some contain both soils 
in proportions that differ from one place to another. The 
profile of the Imlay soil is the one described as repre- 
sentative of the series, The Conata soil is described un- 
der the heading “Conata Series.” 

Included with these soils in mapping are small areas 
of Cedar Butte, Haverson, Larvie, Norrest, Orella, and 
Samsil soils. The Cedar Butte soil is on foot slopes, and 
the Haverson soil is on narrow bottom land along drain- 
ageways. The Norrest soil is intermingled with the Imlay 
soil. Larvie, Orella, and Samsil soils are near the Co- 
nata soil. Most mapped areas contain eroding outcrops 
of siltstone or shale that lack vegetation and are similar 
to Barren badland. These inclusions make up 15 to 25 
percent of a given mapped area. ; 

Imlay and Conata soils are not suitable for cultiva- 
tion. They are low in fertility and have very low avail- 
able water capacity. Surface runoff is rapid, and the 
soils are erodible. 
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All areas are in native grass and are used for grazing. 
Shallow range site; capability unit VIs-2; windbrea 
group 10. 

Imlay and Conata soils, 15 to 40 percent slopes (IcE).— 
Some areas of this mapping unit are dominantly Imlay 
soil, some are Seminiantly onata soil, and some contain 
both soils in proportions that differ from one place to 
another. The Conata soil is described under the heading 
“Conata Series.” 

Included with these soils in most mapped areas are 
eroded outcrops of siltstone or shale on escarpments 
and sides of eroded drainageways. These outcrops are 
similar to Barren badland. Also included in mapping are 
areas of Cedar Butte, Dunday, Haverson, Larvie, Nor- 
rest, Orella, Schamber, Tuthill, and Valentine soils. Cedar 
Butte and Haverson soils are on foot slopes and mead 
drainageways below the escarpments. Dunday, Tuthill, 
and Valentine soils are in areas mantled with sandy ma- 
terial. Larvie and Orella soils are near Conata soils, 
and Norrest soils are near Imlay soils. Schamber soils 
are on ridgetops above some of the escarpments. Inclu- 
sions make up as much as 30 percent of some mapped 
areas. 

Imlay and Conata soils are not suitable for cultiva- 
tion. They have very low available water capacity and 
are low in fertility. Surface runoff is rapid, and the 
soils are erodible. 


All areas are in native grass and are used for graz- 
ing. Shallow range site; capability unit VIIs-1; wind- 
break group 10. 

Imlay-Norrestsilt loams, 9 to 25 percent slopes ({nE).— 
This mapping unit is 50 to 60 percent Imlay soil, 30 
to 40 percent Norrest soil, and 10 percent other soils 
(fig. 5). The Imlay soil is on narrow ridges and the 
steeper slopes. It has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is silt loam. The Norrest soil is on some of the 
wider drainage divides and on the sides of ridges. It is 
generally less steep than the Imlay soil. It is described 
under the heading “Norrest Series.” 

Included with these soils in mapping are areas of 
Conata, Larvie, Okreek, and Schamber soils. Conata, 
Larvie, and Okreek soils are in parts of the areas under- 
lain by shale or mudstone. The Schamber soil is on some 
of.the ridges that are capped with gravel and sand. Also 
included in some areas are eroded outcrops of siltstone 
and shale similar to Barren badland. 

Imlay and Norrest soils are erodible and are not suit- 
able for cultivation. Surface runoff is moderate to rapid. 
Available water capacity is very low to low. 

All areas are in native grass and are used for graz- 
ing. Capability unit VIIs-1; windbreak group 10; Im- 
lay soil in Shallow range site, Norrest soil in Clayey 
range site. 


Figure 5—Imlay-Norrest silt loams, 9 to 25 percent slopes. The eroded area is an inclusion of Barren badland. 
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Kadoka Series 


The Kadoka series consists of moderately deep, well- 
drained, nearly level to gently sloping silty soils on 
uplands. These soils formed in material weathered in 
place from the underlying siltstone or washed in from 
adjacent soils, : 

In a representative profile the surface layer is dark 
grayish-brown silt loam about 7 inches thick. The sub- 
soil, about 18 inches thick, is silty clay loam that is 
dark gray in the upper part, brown in the middle part, 
and gray in the lower part. The underlying material is 
calcareous, pink silt loam to a depth of 31 inches. Below 
this is pinkish-gray and white siltstone and silt loam. 

Kadoka soils are medium in organic-matter content 
and fertility. Permeability is moderate, and surface run- 
off is slow to moderate. Available water capacity is low 
to medium. 

Many areas are in native grass and are used for graz- 
ing and hay. Wheat, sorghum, and alfalfa are the main 
crops. 

Representative profile of Kadoka silt loam in an area 
of Huggins-Kadoka silt loams, 2 to 5 percent slopes, 
2,610 feet west and 495 feet south of the northeast 
corner of sec. 4, T. 40 N., R. 32 W: 


Al—0 to 3 inches, dark grayish-brown (10YR 4/2) silt loam, 
very dark brown (10YR 2/2) moist; weak, fine, sub- 
angular blocky and granular structure; slightly hard, 
friable; neutral; clear, smooth boundary. 

A38—3 to 7 inches, dark grayish-brown (10YR 4/2) heavy silt 
loam, very dark brown (10YR 2/2) moist; weak, 
fine and medium, prismatic structure parting to weak, 
fine, subangular blocky and granular; slightly hard, 
friable; very thin, patchy clay films on prisms; neu- 
tral; clear, smooth boundary. 

B21t—7 to 11 inches, dark-gray (7.5YR 4/1) silty clay loam, 
very dark brown (7.5YR 2/2) crushing to dark 
brown (7.5¥R 3/2) moist; moderate, medium, pris- 
matic structure parting to moderate, medium, sub- 
angular blocky; very hard, firm; thin, continuous 
clay films; neutral; clear, smooth boundary. 

B22t—11 to 18 inches, brown (7.5YR 5/38) silty clay loam, 
dark brown (7.5YR 4/3) moist; moderate, medium 
and coarse, prismatic structure parting to moderate, 
medium, blocky; very hard, firm; thin, continuous 
clay films; mildly alkaline; gradual, smooth bound- 


ary. 

B3—18 to 25 inches, gray (7.5YR 5/1) silty clay loam, brown 
(75YR 5/2) moist; weak, medium and fine, pris- 
matic structure parting to weak, medium, subangu- 
lar blocky; hard, firm; thin, patchy clay films; com- 
mon fine bits and particles of siltstone; mildly alka- 
line; gradual, smooth boundary. 

Clea—25 to 31 inches, pink (7.5¥R 7/3) silt loam, brown 
(7.5XYR 5/3) moist; weak, coarse, prismatic struc- 
ture parting to weak, coarse, subangular blocky frag- 
ments; slightly hard, friable; common siltstone frag- 
ments; strong effervescence; moderately alkaline; 
gradual, smooth boundary. 

C2—81 to 40 inches, pinkish-gray (7.5YR 7/2) and white 
(7.5YR 8/0), soft siltstone and silt loam, pinkish 
gray (7.5YR 6/2) moist; bedded; soft siltstone 
crushes to silt loam, but mass contains many fine 
fragments of more resistant siltstone; slight effer- 
vescence; moderately alkaline. 


The depth to bedded, soft siltstone ranges from 20 to 40 
inches. The A horizon is dark grayish brown or grayish 
brown and ranges from 8 to 7 inches in thickness. The B2t 
horizon ranges from 8 to 14 inches in thickness. The C 
horizon contains siltstone fragments that range from fine 
to eoarse. The larger fragments are commonly coated with 
soft lime. The siltstone bedrock is soft and can be dug 
easily with a spade. It is noncalcareous in some areas. 


Kadoka soils are mapped with Duroc, Huggins, and Kube 
soils and are near Blackpipe, Epping, Keota, and Wort- 
man soils. They have a thinner A horizon than Duroc soils. 
They are deeper over siltstone than Epping soils and have 
a darker colored A horizon than Keota soils. They are less 
clayey in the B horizon than Blackpipe, Huggins, and Kube 
soils, and they contain less sodium than Wortman soils. 

Kadoka-Kube silt loams (0 to 3 percent slopes) (Ka).— 
This mapping unit is 60 to 80 percent Kadoka soil and 
20 to 40 percent Kube soil. It occurs as areas on stream 
terraces, upland flats, and long gentle slopes below 
steeper soils, The Kadoka soil is on slight rises. The 
Kube soil, which is in the more level areas, has the pro- 
file described as representative of the series. 

Included with these soils in some of the mapped areas 
are Duroc, Huggins, Wanblee, and Wortman soils. Duroc, 
Wanblee, and Wortman soils are along drainageways. 
The Huggins soil is on rises adjacent to the Kadoka soil. 

Kadoka and Kube soils have slow surface runoff. 
Available water capacity is low to medium in the Kadoka 
soil and medium to high in the Kube soil, depending on 
the depth to siltstone. Conserving moisture is the main 
concern in management. 

Many of the larger tracts are cultivated. Winter wheat, 
alfalfa, and sorghum are the main crops. Narrow areas 
are in native grass and are used for grazing or hay. 
Silty range site; capability unit IIc-2; windbreak 
group 3. 


Keota Series 


The Keota series consists of moderately deep, well- 
drained, strongly sloping, calcareous silty soils on up- 
lands. These soils formed in material weathered from the 
underlying siltstone. sy 

In a representative profile the surface Jayer is light 
brownish-gray silt loam about 2 inches thick. Below this 
is a 9-inch transition layer of pale-brown silt loam that 
is slightly hard when dry and friable when moist. The 
underlying material to a depth of 20 inches is pinkish- 
gray and pink silt loam that contains fragments of silt- 
stone. Below a depth of 20 inches is pinkish-gray, soft 
siltstone. 

Keota soils are low in organic-matter content and fer- 
tility. Permeability is moderate, and surface runoff is 
moderate to rapid. Available water capacity is low. 

All areas are in native grass and are used for grazing. 

Representative profile of Keota silt loam in an area 
of Keota-Epping silt loams, 9 to 15 percent slopes, 850 
feet east and 100 feet south of the northwest corner of 
sec. 20, T. 40 N., R. 31 W.: 

A1—0 to 2 inches, light brownish-gray (10YR 6/2) silt loam, 
dark grayish brown (10YR 4/2) moist; weak, very 
fine, platy structure and weak, fine, granular; soft, 
very friable; slight effervescence; mildly alkaline; 
abrupt, smooth boundary. 

AC1—2 to 6 inches, pale-brown (10YR 6/3) silt loam, brown 
(10XYR 5/3) moist; weak, medium, prismatic struc- 
ture parting to weak, medium, subangular blocky; 
slightly hard, friable; strong effervescence; moder- 
ately alkaline; clear, smooth boundary. 
to 11 inehes, pale-brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak, medium and coarse, 
prismatic structure parting to weak, medium and 
coarse, subangular blocky; slightly hard, friable; 
strong effervescence; moderately alkaline; clear, 
smooth boundary. 


AC2—6 
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C1—11 to 18 inches, pinkish-gray (7.5YR 7/2) and pink 
(7.5YR 7/3) silt loam, brown (7.5YR 5/3) moist; 
weak to moderate, fine, granular structure; slightly 
hard, very friable; common fragments of siltstone 
and shards of volcanic glass; granules and siltstone 
fragments coated with soft lime; strong efferves- 
cence; moderately alkaline; abrupt, smooth bound- 
ary. 

C2—18 to 20 inches, pinkish-gray (7.5YR 7/2) silt loam, 
brown (7.5YR 5/3) moist; weak, coarse and very 
coarse, prismatic structure parting to weak blocky 
fragments; hard, friable; few fine bits and particles 
of siltstone and shards of volcanic glass; strong ef- 
fervescence; moderately alkaline; gradual, smooth 
boundary. 

C8—20 to 36 inches, pinkish-gray (7.5YR 7/2), soft siltstone, 
brown (7.5YR 5/3) moist; bedded; soft, friable; 
siltstone crushes to silt loam, but the mass contains 
fragments of harder, more resistant siltstone and 
shards of voleanic glass; strong effervescence; mod- 
erately alkaline. 


Depth to bedded, soft siltstone ranges from 20 to 40 inches. 
Few to many, fine and medium, angular and subrounded 
fragments of siltstone are throughout the profile. The A 
horizon ranges from dark grayish brown to light brownish 
gray in hue of 10YR. It is 2 to 6 inches thick. The AC 
horizon is intermediate in color between the A horizon and 
the pinkish-gray C horizon, in hues of 10YR and 7.5YR. It 
ranges from 4 to 15 inches in thickness. 

Keota soils are mapped with Epping soils and are near 
Huggins and Kadoka soils. They are deeper over siltstone 
than Epping soils. They lack the B2t horizon that is typical 
of Huggins and Kadoka soils. 

Keota-Epping silt loams, 9 to 15 percent slopes 
({KeD]—This mapping unit is about 50 percent Keota soil, 
about 40 percent Epping soil, and 10 percent other soils. 
It is commonly in long narrow areas on short sides of 
drainageways. The Keota soil is on the middle and lower 
parts. The Epping soil is on the higher parts and is 
described under the heading “Epping Series.” 

Included with these soils in mapping are areas of 
Duroc and Huggins soils. The Duroc soil is in narrow 
areas along drainageways. The Huggins soil is in some 
of the less sloping areas. 

Keota and Epping soils are erodible and are not suit- 
able for cultivation. Surface runoff is moderate to rapid. 
Fertility and available water capacity are low. 

All areas are in native grass and are used for grazing. 
Capability unit VIe-3; windbreak group 10; Keota soil 
in Thin Upland range site, Epping soil in Shallow range 
site. 


Keya Series 


The Keya series consists of deep, moderately well 
drained, nearly level to gently sloping loamy soils on up- 
land terraces. These soils formed in stream alluvium. 
In some areas part of the surface material washed in 
from adjacent soils. 

In a representative profile the surface layer is dark- 
gray and dark grayish-brown loam about 16 inches 
thick. The subsoil, about 24 inches thick, is dark grayish- 
brown clay loam that is calcareous in the lower part. 
The underlying material is calcareous, pale-brown grav- 
elly sand. 

Keya soils are high in organic-matter content and 
fertility. Permeability is moderate, and available water 


capacity is medium to high. Surface runoff is slow. Some 
areas receive runoff from adjacent soils. 

Many areas are-under cultivation. Wheat, corn, sor- 
ghum, and alfalfa are the main crops. Other areas are 
In native grass and are used for grazing and hay. 

The Keya soils in Mellette County are mapped only 
with Ree soils. 

Representative profile of Keya loam in an area of 
Ree and Keya loams, 2 to 5 percent slopes, 1,320 feet 
south and 990 feet east of the northwest corner of sec. 
19, T. 43 N., R. 27 W.: 


Al11—0 to 4 inches, dark-gray (10YR 4/1) loam, black 
(10¥R 2/1) moist; weak, very fine, platy structure 
in upper 2 inches, and weak, fine, granular and sub- 
angular blocky in lower part; soft, friable; neutral; 
abrupt, smooth boundary. 

A12—4 to 12 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak, medium 
and fine, prismatic structure parting to weak, me- 
dium, subangular blocky; hard, friable; prisms part 
more distinctly on horizontal plane than on vertical; 
many very fine pores; neutral; clear, smooth bound- 


ary. 

A13—12 to 16 inches, dark grayish-brown (10YR 4/2) heavy 
loam, very dark brown (10YR 2/2) crushing to 
very dark grayish brown (10YR 3/2) moist; weak, 
medium and fine, prismatic structure parting to weak, 
medium, subangular blocky; hard, friable, slightly 
sticky; prisms part more distinctly on horizontal 
plane than on vertical; many very fine pores; mildly 
alkaline; clear, smooth boundary. 

B21t—16 to 24 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark brown (10¥R 2/2) crushing to very 
dark grayish brown (10YR 3/2) moist; moderate, 
medium, prismatic structure parting to moderate, 
medium, subangular blocky and blocky; extremely 
hard, very firm, sticky; thin, continuous clay films; 
mildly alkaline; gradual, smooth boundary. 

B22t—24 to 34 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) crushing to very 
dark grayish brown (10YR 3/2) moist; moderate, 
fine and medium, prismatic structure parting to mod- 
erate, fine and medium, blocky; extremely hard, 
very firm, very sticky; thin, continuous clay films; 
mildly alkaline; gradual, smooth boundary. 

B38ca—84 to 40 inches, dark grayish-brown (10YR 4/2) clay 
loam crushing to grayish brown (10YR 5/2), dark 
grayish brown (10YR 4/2) moist; weak, medium and 
coarse, prismatic structure parting to weak, medium, 
blocky; very hard, firm, very sticky; fine tongues 
from horizon above; common fine striations of lime; 
strong effervescence; moderately alkaline; gradual, 
smooth boundary. 

IICea—40 to 60 inches, pale-brown (10YR 6/8) gravelly 
sand, brown (10YR 5/3) moist; single grained; 
loose; pebbles coated with Hime and common fine 
masses of segregated lime; strong effervescence; 
moderately alkaline. 


Horizons that have moist colors of very dark grayish brown 
or darker range from 20 to 40 inches in thickness. Depth to 
gravel and sand or gravelly sand ranges from 40 to 60 
inches or more. The A horizon is loam or silt loam and 
ranges from 14 to 24 inches in thickness. The B2t horizon is 
clay loam or heavy loam and is more than 15 percent sand 
that is coarser than very fine sand. Some profiles have a 
C horizon of loam, clay loam, or sandy clay loam above the 
coarser textured IIC horizon, Segregations of lime, either in 
the B3ca horizon, the Cea horizon, or both, range from 
few to many. 

Keya soils are mapped with Ree soils and frequently are 
near Lowry soils. They have a thicker A horizon than Ree 
soils and are less silty than Lowry soils. They are similar 
to Duroe and Woodly soils, but are less silty than Duroc 
soils and less sandy than Woodly soils. 
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Kolls Series 


The Kolls series consists of deep, poorly drained, 
level clayey soils in depressions in the uplands. These 
soils formed in alluvium washed in from adjacent soils. 

In a representative profile the surface layer is gray 
clay about 2 inches thick. The subsoil, about 16 inches 
thick, is gray clay that is extremely hard when dry and 
extremely firm when moist. It is calcareous in the lower 
part. The underlying material is calcareous, gray clay. 

Kolls soils are medium in organic-matter content and 
fertility. Permeability is very slow. Surface run-in ponds 
and remains on the surface until it evaporates. The soil is 
dry seasonally. Available water capacity is low to 
medium, 

All areas are in native grass and are used for hay or 
grazing. 

Representative profile of Kolls clay in an area of 
Kolls and Hoven soils, 1,140 feet east and 180 feet south 
of the northwest corner of sec. 34, T. 42 N., R. 27 W.: 


Al—0 to 2 inches, gray (2.5Y 6/1) clay, black (2.5Y 2/2) 
moist; weak, medium, subangular biocky structure 
parting to moderate, fine, granular; very hard, very 
firm, sticky; thin silty coats on faces of peds; 
mildly alkaline; abrupt, broken boundary, 

B2g—z2 to 8 inches, gray (2.5Y 6/0) clay, black (2.5Y 2/0) 
crushing to very dark gray (2.5Y 3/1) moist; weak, 
fine, prismatic structure parting to weak, medium, 
subangular blocky and weak, fine, blocky; extremely 
hard, extremely firm, very sticky and very plastic; 
mildly alkaline; clear, smooth boundary. 

B3g—8 to 18 inches, gray (2.5¥ 6/0) clay, black (2.5Y 2/0) 
crushing to very dark gray (2.5Y 8/1) moist; weak, 
medium and coarse, prismatic structure parting to 
weak, medium, blocky; extremely hard, extremely 
firm, very sticky and very plastic; slight etferves- 
cence; mildly alkaline; gradual, smooth boundary. 

Clg—18 to 36 inches, gray (2.5Y¥ 6/0) clay, very dark gray 
(2.5Y 3/0) crushing to dark gray (2.5¥ 4/1) moist; 
weak, coarse, prismatic structure; extremely hard, 
extremely firm, very sticky and very plastic; slick- 
ensides along intersecting surfaces; strong effer- 
vescence; moderately alkaline; gradual, smooth 
boundary. 

C2ges—36 to 60 inches, gray (2.5Y 6/1) clay, very dark gray 
(5¥Y 8/1) crushing to dark gray (5Y 4/1) moist; 
massive ; extremely hard, extremely firm, very sticky 
and very plastic; few to common fine and medium 
segregations of gypsum and other salts; slight effer- 
vescence ; moderately alkaline. 

When the soil is dry, cracks that are several feet long and 
¥% inch to 2 inches wide extend to depths of 36 inches or 
more, The A horizon is clay or silty clay and is commonly 
caleareous. It ranges from 1 to 5 inches in thickness. The 
B3 or Cl horizon in places contains a few fine segregations 
of lime. The lower part of the C horizon is commonly clay, 
but in some profiles is coarser textured, depending on the 
adjacent soils. 

Kolls soils are mapped with Hoven soils. They are more 
calcareous and contain less sodium than the Hoven soils 
and lack the silty A horizon that is typical of those soils. 


Kolls and Hoven soils (0 to 1 percent slopes) (Kh).— 
These soils are in closed depressions in the uplands. 
Some areas are Kolls soil, some are Hoven soils, and 
some contain both. Where these soils occur together, 
the Hoven soil is on the outer edge of the depressions. 

These soils have poor tilth, Permeability is very slow, 


and surface run-in ponds and remains on the surface 
until it evaporates. 


_ Most areas are in native grass and are used for graz- 
ing or hay. Closed Depression range site; capability unit 
VIs-1; windbreak group 10. 


Kube Series 


The Kube series consists of deep, well-drained, nearly 
level silty soils on uplands. These soils formed in mate- 
rial weathered from the underlying siltstone. 

In a representative profile the surface layer is dark- 
gray silt loam about 6 inches thick. The subsoil, about 
20 inches thick, is grayish-brown heavy silt loam in the 
upper part, grayish-brown silty clay loam in the mid- 
dle part, and very pale brown silt loam in the lower 
part. The middle part is very hard when dry and fri- 
able when moist. The underlying material to a depth 
of 41 inches is calcareous, pink silt loam. Below this is 
calcareous, white and pinkish-gray, soft siltstone. 

Kube soils are medium in organic-matter content and 
fertility. Permeability is moderate, and surface runoff 
is slow. Available water capacity is medium to high, 
depending on the depth to siltstone. 

Many areas are under cultivation. Winter wheat, sor- 
ghum, and alfalfa are the main crops. Other areas are 
in native grass and are used for grazing and hay. 


The Kube soils in Mellette County are mapped only 
with Kadoka soils. 


Representative profile of Kube silt loam in an area 
of Kadoka-Kube silt loams, 900 feet east and 150 feet 
south of the northwest corner of sec. 23, T. 40 N., R. 
33 W.: 


Ap—o0 to 6 inches, dark-gray (10YR 4/1) silt loam, very dark 
gray (1OYR 3/1) moist; weak, fine, granular struc- 
ture; slightly hard, very friable, slightly sticky ; 
slightly acid; abrupt, smooth boundary. 

B1—6 to 10 inches, grayish-brown (10YR 5/2) heavy silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak, medium, prismatic structure parting to weak, 
medium and fine, subangular blocky and granular; 
hard, friable, slightly sticky; slightly acid; clear, 
irregular boundary. 

B2t—10 to 17 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) crush- 
ing to dark grayish brown (10YR 4/2) moist; weak, 
fine and medium, prismatic structure parting to 
moderate, fine and medium, subangular blocky; very 
hard, friable, slightly sticky; neutral; clear, wavy 
boundary. 

B3—17 to 26 inches, very pale brown (10YR 7/3) silt loam, 
brown (10YR 5/3) moist; weak, fine and medium, 
subangular blocky structure; very hard, friable, 
slightly sticky; 5 percent or less very fine frag- 
ments of siltstone; neutral; clear, wavy boundary. 

Clea—26 to 41 inches, pink (7.5YR 8/4) silt loam, brown 
(75YR 5/4) moist; weak, fine and medium, sub- 
angular blocky structure; very hard, very friable; 
many very fine segregations of lime; strong effer- 
vescence; mildly alkaline; gradual, wavy boundary. 

C2—41 to 60 inches, white (7.5YR 8/1) and pinkish-gray 
(7.5YR 7/2) soft siltstone, pinkish gray (7.5Y¥R 
7/2) moist; bedded; fragments crumble readily on 
wetting; strong effervescence; moderately alkaline. 


Depth to bedded siltstone is commonly between 40 and 
50 inches, but ranges to more than 60 inches. The A horizon 
ranges from very dark gray to gray or grayish brown in 
hue of 10YR and from 5 to 12 inches in thickness. The B 
horizon is 10YR or 7.5YR in hue and ranges from 14 to 26 
inches in thickness. The B2t horizon is silty clay loam or 
silty clay. It has weak to moderate prismatic structure that 
parts to moderate or strong blocky structure. 
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Kube soils are mapped with Kadoka soils, are near 
Duroc, Huggins, and Wortman soils, and are similar to 
Blackpipe soils. They have a more clayey B horizon and 
are deeper over siltstone than Kadoka soils. They have a 
thinner A horizon than Duroc soils. They are deeper over 
siltstone than Blackpipe and Huggins soils. In contrast with 
Wortman soils, they do not have columnar structure and 
they contain less sodium. 


Kyle Series 


The Kyle series consists of deep, well-drained, gently 
sloping, calcareous clayey soils on foot slopes and fans 
on terraces. These soils formed in clayey material washed 
in from adjacent sloping soils. 

In a representative profile the surface layer is gray 
clay about 2 inches thick. The subsoil, about 26 inches 
thick, is clay that is gray in the upper part, dark gray- 
ish brown in the middle part, and grayish brown in the 
lower part. Below a depth of 7 inches, it is extremely 
hard when dry and extremely firm when moist. The un- 
derlying material is dark-gray clay. 

Kyle soils are moderately low in organic-matter con- 
tent and medium in fertility. Permeability is very slow, 
and surface runoff is moderate. Available water capacity 
is low to medium. 

Many areas are in native grass and are used for graz- 
ing or hay. A few areas are cultivated. Alfalfa, small 
grain, and sorghum are the main crops. 

Representative profile of Kyle clay, 2,270 feet, north 
and 105 feet east of the southwest corner of sec, 23, T. 
44 N., R. 33 W.: 


Al—0 to 2 inches, gray (2.5¥ 5/1) clay, very dark grayish 
brown (2.5Y 3/2) crushing to dark grayish brown 
(2.5¥ 4/2) moist; weak, fine, granular and sub- 
angular blocky structure; hard, firm, sticky; slight 
effervescence; mildly alkaline; abrupt, smooth 
boundary. 

B21—2 to 7 inches, gray (2.5Y 5/1) clay, very dark grayish 
brown (2.5Y 3/2) erushing to dark grayish brown 
(2.5Y 4/2) moist; weak, medium, prismatic struc- 
ture parting to weak, medium, subangular blocky 
and blocky; very hard, very firm, very sticky; 
strong effervescence; moderately alkaline; clear, 
smooth boundary. 
to 11 inches, dark grayish-brown (2.5¥ 4/2), very 
dark grayish brown (2.5Y 8/2) crushing to dark 
grayish brown (2.5¥ 4/2) moist; weak, coarse, 
prismatic structure parting to moderate, medium 
and coarse, blocky; extremely hard, extremely firm, 
very sticky; common medium fragments of shale 
concretions; strong effervescence; moderately alka- 
line; clear, smooth boundary. 

B8ca—11 to 28 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak, very coarse, 
prismatic structure parting to weak, medium and 
coarse, blocky; extremely hard, extremely firm, very 
sticky; many fine segregations of lime; strong effer- 
vescence ; moderately alkaline; abrupt, smooth bound- 
ary. 

C—28 to 60 inches, dark-gray (2.5Y 4/1) clay, dark grayish 
brown (2.5Y 4/2) moist: massive; extremely hard, 
very firm, sticky; thin, darker colored, buried layer 
at a depth of 44 inches; common to few fine segre- 
gations of gypsum and other salts; strong efferves- 
cence; moderately alkaline. 


Thin layers or lenses that contain shale chips and frag- 
ments of shale coneretions are commonly throughout the pro- 
file. The A horizon is gray or grayish brown in hues of 2.5Y or 
10YR and ranges from 2 to 4 inches in thickness. It commonly 
has a thin, porous crust at the surface that is light gray or 
light brownish gray and is less than one-half inch thick. 
The B horizon ranges from gray to pale olive in hues of 
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SOIL SURVEY 


2.5Y or SY and from 10 to 80 inches in thickness, The C 
horizon is commonly clay or silty clay, but in places it is as 
coarse a8 gravelly sandy loam or sandy clay loam. In a few 
areas, clay shale is between depths of 40 and 60 inches. 
Kyle soils are lighter colored in the A horizon and upper 
part of the B horizon than Millboro and Promise soils, both 
of which also are deep clayey soils. They are deeper over 
shale than the nearby Lakoma, Opal, and Samsil soils. 


Kyle clay (2 to 6 percent slopes) (Ky)—This soil is on 
terraces and fans in stream valleys. Included with this 
soil in mapping are small areas of Buffington soils. 

Surface runoff is moderate, and many areas receive 
runoff from steeper adjacent soils. Permeability is very 
slow. Tilth rapidly deteriorates in cultivated areas. Con- 
trolling erosion is the main concern in management. 

Most areas are in native grass and are used for graz- 
ing or hay. A few are cultivated. Alfalfa, sorghum, and 
small grain are the main crops. Clayey range site; capa- 
bility unit IIIe-+; windbreak group 4. 


Lakoma Series 


The Lakoma series consists of moderately deep, well- 
drained, sloping to steep, calcareous clayey soils on up- 
lands. These soils formed in material weathered from the 
underlying clayey shale. 

In a representative profile the surface layer is dark 
grayish-brown clay about 3 inches thick. The subsoil, 
about 15 inches thick, is grayish-brown clay that is hard 
to very hard when dry and firm to very firm when 
moist. The lower part is faintly mottled with olive brown 
and dark gray. The underlying material to a depth of 24 
inches is light olive-brown and gray clay that contains 
ray shale fragments. Below this is multicolored clayey 
shale. 

Lakoma soils are moderately low in organic-matter 
content and are low to medium in fertility. Permeability 
is slow, and surface runoff is moderate to rapid. Avail- 
able water capacity is very low to low, depending on 
the depth to shale. 

Representative profile of Lakoma clay in an area of 
Lakoma-Samsil clays, 5 to 15 percent slopes, 2,370 feet 
south and 720 feet west of the northwest corner of sec. 
28, T. 42 N., R. 28 W.: 


A1—0 to 8 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (2.5Y 8/2) moist; weak, me- 
dium and fine, subangular blocky structure parting 
to moderate, medium and fine, granular; hard, fri- 
able, slightly sticky; slight effervescence; mildly 
alkaline; clear, smooth boundary. 

B21—38 to 8 inches, grayish-brown (2.5¥ 5/2) clay, very dark 
grayish brown (2.5Y 8/2) crushing to dark grayish 
brown (2.5¥ 4/2) moist; weak, fine, prismatic struc- 
ture parting to weak, medium, subangular blocky 
and fine granular; hard, firm, sticky; strong effer- 
vescence; moderately alkaline; clear, smooth bound- 


ary. 

to 11 inches, grayish-brown (2.5Y 5/2) elay, dark 
grayish brown (2.5Y 4/2) moist; weak, medium, pris- 
matic structure parting to weak, medium, blocky; very 
hard, very firm, very sticky and plastic; thin, 
patchy, shiny faces on sides of peds; strong effer- 
vescence; moderately alkaline; gradual, smooth 
boundary. 

to 18 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; few, fine, faint 
mottles of dark gray and olive brown; weak, coarse, 
prismatic structure parting to weak, medium, blocky; 
hard, firm, sHghtly sticky and slightly plastic: few 
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fine segregations of lime in lower part; strong effer- 

vescence; moderately alkaline; gradual, smooth 

boundary. 
Clea—18 to 24 inches, light olive-brown (2.5Y 5/4 and 
5/6) and gray (2.5Y 5/1) shaly clay, dark grayish 
brown (2.5Y 4/2) moist; weak, coarse, prismatic 
structure; hard, firm, slightly sticky; 30 percent 
partially weathered chips and fragments of shale; 
Many Coarse masses of segregated lime; strong effer- 
vescence ; moderately alkaline; clear, wavy boundary. 
to 60 inches, mottled light olive-brown (2.5Y 5/4), 
light yellowish-brown (2.5Y 6/83), olive-brown (2.5Y 
4/4), and dark-gray (2.5Y 4/0), soft shale; bedded; 
platy and conchoidal fracture planes; hard, but 
brittle when dry; seams of gypsum in upper part; 
pate in upper part coated with lime; mildly alka- 
line, 

Depth to the underlying shale ranges from 20 to 40 inches. 
Few to many seams and masses of fine fragments of 
weathered shale commonly are throughout the profile, The A 
horizon is clay or silty clay and ranges from dark grayish 
brown to light yellowish brown in hues of 2.5Y¥ or 10YR 
and from 2 to 5 inches in thickness. The B horizon ranges 
from grayish brown to light yellowish brown in hue of 
2.5Y, and from 14 to 28 inches in thiekness. When moist, 
the soil mass is firm to very firm, but crumbly. The B3 
horizon and upper part of the C horizon contain very few 
to many segregations of lime. 

Lakoma soils are mapped with Samsil soils and are near 
Kyle, Promise, and Opal soils. They are deeper over shale 
than Samsil soils and shallower over shale than Kyle and 
Promise soils. They have thinner horizons that have moist 
colors of very dark grayish brown or darker, and are some- 
what less clayey than Opal soils. 


Lakoma-Murdo complex, 9 to 15 percent slopes (laD).— 
This mapping unit is about 60 percent Lakoma soil, about 
25 percent Murdo soil, and 15 percent other soils. The 
Lakoma soil is on the sides of drainageways and ridges. 
It has a profile similar to the one described as representa- 
tive of the series, but in places the surface layer is gravelly 
clay. The Murdo soil is on the upper sides and tops of 
ridges. It has the profile described as representative of the 
Murdo series. 

Included with these soils in mapping are areas of 
Opal, Samsil, and Schamber soils. Opal and Samsil 
soils are adjacent to the Lakoma soil. The Schamber 
soil is on ridgetops adjacent to the Murdo soil. 

Lakoma and Murdo soils are too erodible for cultiva- 
tion. Surface runoff is moderate to rapid. Available water 
capacity is low. 

All areas are in native grass and are used for graz- 
ing. i unit VIe-4; windbreak group 10; Lakoma 
soil in Clayey range site, Murdo soil in Shallow to Gravel 
range site, 

Lakoma-Samsil clays, 5 to 15 percent slopes (ldD).— 
This mapping unit is 60 to 70 percent Lakoma soil, 20 
to 30 percent Samsil soil, and 10 percent other soils. 
Slopes are long. The Lakoma soil is on the mid and 
lower parts of the landscape. It has the profile described 
as representative of the series. The Samsil soil is on the 
upper parts of ridges and knolls and on the sides of 
drainageways. It is described under the heading “Samsil 
Series.” 

Included with these soils in mapping are areas of Opal 
and Promise soils. Opal soils are on the mid and lower 
parts of the landscape, and Promise soils are in swales. 

Lakoma and Samsil soils are too erodible for cultiva- 
tion. Surface runoff is moderate to rapid, and permea- 
bility is slow. Available water capacity is low to very 
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low. Controlling erosion is the main concern in manage- 
ment. 

Most areas are in native grass and are used for graz- 
ing. Capability unit VIe-4; windbreak group 10; La- 
koma soil in Clayey range site, Samsil soil in Shallow 
range site. 

Lakoma-Samsil clays, 15 to 40 percent slopes (ldE).— 
This mapping unit is 50 to 70 percent Lakoma soil, 20 
to. 40 percent Samsil soil, and 10 percent other soils. 
The Lakoma soil is on the middle and lower slopes. The 
Samsil soil is on the steeper and higher parts of ridges 
and the sides of drainageways. It is described under the 
heading “Samsil Series.” 

Included with these soils in mapping are areas of 
Kyle, Opal, and Promise soils. Kyle and Promise soils 
are on foot slopes, in swales, and along drainageways. 

Lakoma and Samsil soils are too erodible for cultiva- 
tion. Surface runoff is rapid, and gullies form readily. 
Controlling erosion is the main concern in management. 
All areas are in native grass and are used for grazing. 
Capability unit VIIe-2; windbreak group 10; Lakoma 
soil in Clayey range site, Samsil soil in Shallow range 
site. 


Larvie Series 


The Larvie series consists of moderately deep, well- 
drained, nearly level to strongly sloping, calcareous 
clayey soils on uplands. These soils formed in material 
weathered from multicolored clayey shale and mudstone. 

In a representative profile the surface layer is gray 
clay about 4 inches thick. The subsoil, about 13 inches 
thick, is gray and dark-gray clay that is extremely hard 
when dry and very firm when moist. The underlying 
material to a depth of 26 inches is reddish-gray clay. 
Below this is reddish-gray clayey shale or mudstone. 

Larvie soils are moderately low in organic-matter con- 
tent and are low to medium in fertility. Permeability 
is very slow, and surface runoff is slow to rapid. Avail- 
able water capacity is very low to low, depending on the 
depth to shale. 

Most areas are in native grass and are used for graz- 
ing and hay. Winter wheat, oats, and alfalfa are the 
main crops. 

Representative profile of Larvie clay in an area of 
Larvie-Metre clays, 2 to 5 percent slopes, 1,840 feet 
north and 1,100 feet east of the southwest corner of 
sec. 18, T. 43 N., R. 31 W.: 

A1—0 to 4 inches, gray (10YR 5/1) clay, dark grayish brown 
(10YR 4/2) moist; moderate, fine and medium, sub- 
angular blocky structure; weak crust on the surface; 
very hard, friable, slightly sticky; strong efferves- 
cence; mildly alkaline; clear, smooth boundary. 

B2—4 to 12 inches, gray (10YR 5/1) and dark-gray (10YR 
4/1) clay, dark grayish brown (10YR 4/2) moist; 
weak, medium, prismatic structure parting to mod- 
erate and weak, medium, blocky; extremely hard, 
very firm, very sticky and very plastic; prisms and 
blocks have shiny faces; strong effervescence; mod- 
erately alkaline; gradual, wavy boundary. 

B3ca—12 to 17 inches, gray (10YR 6/1 and 5/1) clay, grayish 
brown (10YR 5/2) moist; weak, coarse, prismatic 
structure parting to weak, coarse, blocky; extremely 
hard, extremely firm, very sticky and plastic; dark- 
gray streaks extend into the horizon; faces of peds 
are shiny; few small slickensides; many medium seg- 
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regations of lime; strong effervescence; moderately 

alkaline; gradual, wavy boundary. 
Clea—17 to 26 inches, reddish-gray (10R 6/1) clay, weak 
red (10YR 4/2) moist; weak, coarse, prismatic 
structure parting to weak, fine and medium, irregu- 
lar blocky; extremely hard, very firm, very sticky 
and very plastic; few slickensides; common pressure 
faces; many medium segregations of lime; strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 
to 86 inches, reddish-gray (10R 6/1), soft clayey 
shale or mudstone; bedded; breaks into irregular 
blocky fragments; very hard and brittle; few medium 
segregations of lime in upper 3 inches; strong effer- 
vescence; moderately alkaline. 


Depth to shale or mudstone ranges from 20 to 40 inches. 
The A horizon ranges from dark gray to light brownish gray 
in hues of 10YR or 7.5YR, is clay or silty clay, and is 3 to 
6 inches thick. The B horizon ranges from dark gray to 
weak red in hues of 10YR through 10R and from 10 to 20 
inches in thickness, The Clea and C2 horizons range from 
7.5YR through 10R in hue. 

Larvie soils are mapped with Conata, Hisle, and Metre 
soils and are near Cedar Butte, Okreek, Orella, and Norrest 
soils. They are deeper over siltstone, shale, or mudstone 
than Conata and Orella soils. They do not have the A2 
horizon and the columnar structured B_ horizon that are 
typical of the Hisle and Cedar Butie soils. They have a lighter 
colored A horizon when moist than Metre and Okreek soils. 
They are more clayey than Norrest soils. 

Larvie clay, 5 to 9 percent slopes {leC).—This soil is 
on uplands. Included with it in mapping are small areas 
of Anselmo, Conata, Imlay, Metre, Norrest, Okreek, 
and Tuthill soils. Conata and Imlay soils are on some 
of the ridgetops. Metre and Okreek soils are in swales. 
Norrest soils are in areas where the underlying shale 
or siltstone is less clayey. Anselmo and Tuthill soils are 
in small areas where sandy material has been deposited 
over the underlying shale. Inclusions make up as much 
as 30 percent of a given mapped area, 

This Larvie soil generally has poor tilth if it is cul- 
tivated. Surface runoff is moderate, and permeability 
is very slow. Controlling erosion 1s the main concern 
in management, — . 

Most areas are in native grass and are used for graz- 
ing. Clayey range site; capability unit [Ve-4; wind- 
break group 4. 

Larvie-Conata clays, 6 to 15 percent slopes (LfC).—This 
mapping unit is about 60 percent Larvie soil, 20 to 30 
percent Conata soil, and 10 to 20 percent other soils. 
The Larvie soil is typically less steep than the Conata 
soil. In some places its surface is uneven because small 
mounds or ridges rise 3 to 6 inches above the inter- 
vening low spots or troughs. The Conata soil is on ridges 
and knolls. It has the profile described as representative 
of the Conata series. 

Included with these soils in mapping are areas of 
Blackpipe, Imlay, Metre, Norrest, Okreek, and Tuthill 
soils. Blackpipe, Metre, and Okreek soils are on foot 
slopes, in swales, and along drainageways. Imlay and 
Norrest soils are in places where the underlying material 
is siltstone. Tuthill soils are in places where sandy ma- 
terial has been deposited over the underlying shale. 

Larvie and Conata soils are too erodible for cultiva- 
tion. Surface runoff is moderate to rapid, and permea- 
bility is very slow. 

All areas are in native grass and are used for graz- 
ing. Capability unit VIe-4; windbreak group 10; Larvie 
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soil in Clayey range site, Conata soil in Shallow range 
site. 

Larvie and Hisle soils, 0 to 9 percent slopes (LhC).— 
This mapping unit is mainly Larvie and Hisle soils, in 
proportions that differ from one area to another. The 
Larvie soil is generally on rises. The Hisle soil is in 
areas where the surface is uneven. It is described under 
the heading “Hisle Series.” 

Included with these soils in mapping are areas of 
Cedar Butte and Metre soils. Cedar Butte soils are near 
Hisle soils or along drainageways. Metre soils are near 
Larvie soils, and in some areas are nearly as extensive 
as those soils. 

Hisle soils are not suitable for cultivation. Both Larvie 
and Hisle soils have slow to moderate surface runoff. 
and very slow permeability. Both have poor tilth, es- 
pecially Hisle soils. 

Most areas are in native grass and are used for graz- 
ing. Vegetation is common sparse on the Hlisle soil. 
Larvie soil in Clayey range site, capability unit [Ve-4, 
windbreak group 4; Hisle soil in Thin Claypan range 
site, capability unit VIs-1, windbreak group 10. 

Larvie-Metre clays, 2 to 5 percent slopes (imB).—This 
mapping unit is about 50 percent Larvie soil, about 20 
percent Metre soil, and 30 percent other soils. In places 
the surface is uneven because mounds or ridges rise 3 
to 6 inches above the intervening low spots or troughs. 
Each soil mapped has the profile described as representa- 
tive of its series. 

Included with these soils in mapping are areas of 
Blackpipe, Norrest, and Okreek soils. Blackpipe and Nor- 
rest soils formed in less clayey material than Larvie and 
Metre soils. Okreek soils are on foot slopes and along 
drainageways. 

Larvie and Metre soils have moderate surface run- 
off and very slow permeability. Tilth deteriorates readily 
in cultivated areas. Controlling erosion and improving 
tilth and water intake are concerns in management. 

Most areas are in native grass and are used for graz- 
ing. A few are cultivated. Clayey range site; capability 
unit [[Ie-4; windbreak group 4. 


Lowry Series 


The Lowry series consists of deep, well-drained, nearly 
level to gently sloping silty soils on high terraces and 
uplands. These soils formed in wind-deposited silty ma- 
terial. 

In a representative profile the surface layer is grayish- 
brown silt loam about 5 inches thick. The subsoil, about 
18 inches thick, is silt loam that is dark grayish brown 
in the upper part and grayish brown in the lower part. 
It is slightly hard to hard when dry and friable when 
moist. The underlying material is calcareous, light brown- 
ish-gray and light-gray silt loam. 

Lowry soils are medium in organic-matter content and 
medium to low in fertility. Permeability is moderate, 
and surface runoff is slow to moderate. Available water 
capacity is high. 

Many areas are in native grass and are used for graz- 
ing and hay. Wheat, sorghum, and alfalfa are the main 
crops. 
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Representative profile of Lowry silt loam, 0 to 2 per- 
cent slopes, 1,000 feet west and 1,000 feet north of the 
southeast corner of sec. 12, T. 48 N., R. 27 W.: 


A11—0 to 1 inch, grayish-brown (2.5Y 5/2) silt loam, very 
dark grayish brown (10YR 3/2) moist; weak, very 
fine, platy structure parting to weak, fine, granular; 
slightly hard, friable; neutral; abrupt, smooth 
boundary. 

A12—1 to 5 inches, grayish-brown (2.5Y 5/2) silt loam, very 
dark grayish brown (10YR 3/2 moist; weak, medium 
and fine, prismatic structure parting to weak, medi- 
um, subangular blocky and weak, fine, granular; 
slightly hard, friable; mildly alkaline; clear, smooth 
boundary. 

B21—5 to 9 inches, dark grayish-brown (10YR 4/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak, 
fine and medium, prismatic structure parting to 
weak, fine and medium, subangular blocky; slightly 
hard, friable; mildly alkaline; clear, smooth bound- 


ary. 
B22—9 to 18 inches, grayish-brown (2.5Y 5/2) silt loam, dark 
grayish brown (2.5Y¥ 4/2) moist; weak, medium, pris- 
matic structure parting to weak, medium, blocky; 
hard, friable; slight effervescence; mildly alkaline; 
gradual, smooth boundary. 

to 28 inches, light brownish-gray (2.5Y 6/2) and 
light-gray (2.5Y 7/2) silt loam, grayish brown (2.5Y 
5/2) moist; weak, medium, prismatic structure; 
hard, friable; many medium pores; strong efferves- 
eence; moderately alkaline; gradual, smooth bound- 


C1—18 


ary. 

C2ca—28 to 38 inches, light-gray (2.5Y 7/2) silt loam, 
grayish brown (2.5¥ 5/2) moist; weak, coarse, pris- 
matic structure; slightly hard, friable; many fine 
open pores; many coarse segregations of lime; strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 

C3—38 to 60 inches, light-gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y 5/2) moist; massive; slightly hard, 
friable; few medium and fine segregations of lime; 
strong effervescence; moderately alkaline. 


Depth to lime ranges from 8 to 20 inches. The A horizon is 
dark grayish brown or grayish brown in hues of 2.5Y or 
10YR. It is commonly silt loam, but ranges from loam to 
silty clay loam in texture and from 4 to 12 inches in thickness. 
The B horizon is 2.5Y or 10YR in hue and ranges from 
10 to 15 inches in thickness. The C horizon is commonly 
silt loam, but in a few areas it ranges from loam to silty 
clay loam, depending on the source of the wind-deposited 
material. In some profiles clay, shale, or siltstone is at a 
depth ranging from 40 to 60 inches. 

Lowry soils have a more silty, less clayey B horizon than 
that of the nearby Ree and Savo soils. They have a darker 
colored A horizon and are deeper over lime than Keota 
and Mitchell soils, which are also friable silty soils. 

_ Lowry silt loam, 0 to 2 percent slopes (LoA).—This soil 
is mostly on high terraces along the White River. It 
has the profile described as representative of the series. 

Included with this soil in mapping are areas of Keya, 
Ree, and Savo soils. These soils are in places where the 
mantle of silty material is thin. 

This Lowry soil has good tilth and takes in water 
readily. Surface runoff is slow, and available water ca- 
pacity is high. Control of soil blowing is the main con- 
cern in management. 

Many areas are in native grass and are used for graz- 
ing and hay. Winter wheat, sorghum, and alfalfa are the 
main crops. Silty range site; capability unit IIe—1; wind- 
break group 3. 

_ Lowry silt loam, 2 to 5 percent slopes (LoB).—This soil 
is on uplands above Badland walls and on terraces near 
the White River. 


Included with this soil in mapping are areas of Ree 
and Savo soils in places where the mantle of silty ma- 
terial is thin. 

This Lowry soil has moderate surface runoff. Water 
erosion and soil blowing are hazards. 

Most areas are in native grass and are used for graz- 
ing. Silty range site; capability unit [le-1; windbreak 
group 3. 

Lowry-Slickspots complex (0 to 3 percent slopes) 
{ls)—This mapping unit is about 80 percent Lowry soil 
and about 20 percent Slickspots. Slickspots occur as 
small, scattered depressions throughout the mapped areas. 
They have a thin silty surface layer over a dense clay- 
pan subsoil. 

Slickspots have very slow permeability. Surface run- 
off is slow, and water ponds on the surface. Tilth is poor 
in cultivated areas, Controlling soil blowing and im- 
proving tilth in the areas of Slickspots are the main 
concerns in management. 

Most of the acreage is in native grass and is used for 
grazing. Vegetation is sparse in the Slickspots areas. 
Lowry soil in Silty range site, capability unit IIe-1, 
windbreak group 3; Slickspots in Thin Claypan range 
site, capability unit VIs-1, windbreak group 10. 


Manter Series 


The Manter series consists of deep, well-drained, un- 
dulating to hilly loamy soils on uplands. These soils 
formed in eolian sand. 

In a representative profile the surface layer is dark- 
gray fine sandy loam about 3 inches thick. The sub- 
soil, about 15 inches thick, is dark-brown fine sandy loam 
in the upper part and brown sandy loam in the lower 
part. It is hard when dry and friable when moist. The 
underlying material is hght brownish-gray and light- 
gray loamy sand. 

Manter soils are medium to moderately low in organic- 
matter content and are medium to low in fertility. Per- 
meability is moderately rapid, and surface runoff is slow 
to moderate. Available water capacity is low to medium. 

Most areas are in native grass and are used for graz- 
ing. Alfalfa is the main crop. 

Representative profile of Manter fine sandy loam in 
an area of Manter-Tuthill fine sandy loams, 6 to 9 
percent slopes, 1,005 feet west and 30 feet north of the 
southeast corner of sec. 21, T. 40 N., R. 30 W.: 

A1—O to 3 inches, dark-gray (10YR 4/1) fine sandy loam, 
very dark brown (10Y¥YR 2/2) moist; weak, fine, 
granular structure and weak, fine, subangular blocky; 
soft, very friable; neutral; abrupt, smooth boundary. 

B21t—3 to 6 inches, dark-brown (7.5YR 4/2) fine sandy 
loam, very dark brown (7.5YR 2/2) moist; mod- 
erate, medium, prismatic structure parting to weak 
subangular blocky; hard, friable; thin, continuous 
elay films and bridging on faces of prisms; neutral; 
clear, smooth boundary. 

B22t—6 to 10 inches, brown (7.5YR 5/2) sandy loam, dark 
brown (7.5R 4/2) moist; moderate, medium, pris- 
matic structure parting to weak, coarse, subangular 
blocky ; hard, friable; thin, continuous clay films and 
bridging on faces of prisms; neutral; clear, smooth 
boundary. 

B3—10 to 18 inches, brown (7.5YR 5/3) sandy loam, dark 
brown (7.5YR 4/2) moist; weak, coarse, prismatic 
structure parting to weak, coarse and medium, sub- 
angular blocky; hard, friable; thin, patchy clay 
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films and bridging on faces of prisms; neutral; 


gradual, smooth boundary. 

C1—18 to 36 inches, Hight brownish-gray (10YR 6/2) loamy 
sand, brown (10YR 5/8) moist; weak, coarse, pris- 
matic structure; hard, very friable; mildly alkaline; 
gradual, smooth boundary. 

C2—36 to 60 inches, light-gray (10YR 7/2) loamy sand, dark 
grayish brown (10YR 5/2) moist; single grained; 
slightly hard, very friable; mildly alkaline. 


The A horizon ranges from dark gray to grayish brown 
or brown in hues of 7.5YR or 10YR and from 2 to 6 inches 
in thickness. The B horizon is 7.5YR or 10YR in hue and 
ranges from 10 to 20 inches in thickness. The B2t horizon 
ranges from moderate to weak in structure. The B3 horizon 
ig sandy loam or loamy sand. The C horizon is loamy sand 
or sand. In places clayey material, shale, or siltstone is 
below a depth of 40 inches. 

Manter soils are mapped with or are near Anselmo, Dun- 
day, Tuthill, Whitelake, and Woodly soils. They have a more 
distinct increase in clay from the A horizon to the B horizon 
than Anselmo soils. They are less sandy than Dunday soils. 
They have a more sandy B horizon than Tuthill and Woodly 
soils. In contrast with Whitelake soils, they do not have 
an A2 horizon and they contain less sodium in the B horizon. 

Manter-Anselmo fine sandy loams, 9 to 15 percent 
slopes (MaD}.—This mapping unit is 50 to 60 percent 
Manter soil, 20 to 30 percent Anselmo soil, and about 20 
percent other soils. Areas are rolling. The Anselmo soil 
is on the higher, steeper slopes, and the Manter soil is 
on the middle slopes. In many areas the two soils are 
intermingled. The Anselmo soil has the profile described 
as representative of its series. 

Included with these soils in mapping are areas of EKp- 
ping, Imlay, Larvie, Murdo, Norrest, and Tuthill sila: 
Tuthill soils, the most extensive of the included soils, are 
on foot slopes and on the longer, more stable slopes. 
Epping, Imlay, and Murdo soils are on some of the 
ridges and knolls. Larvie and Norrest soils are on the 
sides of ridges and Knolls and in places have a thin man- 
tle of sandy deposits. 

Manter and Anselmo soils have moderate surface run- 
off. Water erosion and soil blowing are hazards. Slopes 
are too steep and irregular for cultivation. 

All areas are in native grass and are used for graz- 
ing. Sandy range site; caganhey unit VIe-6; windbreak 
group 10. 

Manter-Samsil complex, 9 to 25 percent slopes (McE).— 
This mapping unit is about 60 percent Manter soil, 
about 20 percent Samsil soil, and_20 percent other soils. 
Areas are rolling to hilly. The Manter soil formed in 
a thick mantle of wind-deposited sand over shale. The 
Samsil soil is shallow over shale. It is described under 
the heading “Samsil Series.” 

Included with these soils in mapping are areas of 
Caputa, Dunday, Lakoma, Tuthill, and Valentine soils. 
Caputa soils are in areas where the soil material is more 
loamy. Dunday and Valentine soils are in areas that 
have been eroded recently by wind. Lakoma soils are 
near Samsil soils. 

Manter and Samsil soils have moderate to rapid sur- 
face runoff. Available water capacity is medium in the 
Manter soils, but is very low in the Samsil soils. Con- 
trolling water erosion and soil blowing are the main 
concerns in management. 

All areas are in native grass and are used for grazing. 
Capability unit VIe-6; windbreak group 10; Manter soil 
in Sandy range site, Samsil soil in Shallow range site. 


Manter-Tuthill fine sandy loams, 6 to 9 percent slopes 
(MfC).—This mapping unit is 50 percent Manter soil, 20 to 
30 percent Tuthill soil, and 20 to 30 percent other soils. 
The Manter soil is on the sides and tops of ridges. The 
Tuthill soil is on the lower slopes. Each of these soils has 
the profile described as representative of its respective 
series. 

Included with these soils in mapping are areas of 
Conata, Epping, Imlay, Larvie, Murdo, and Norrest 
soils. These inclusions are mostly on or near the crests of 
ridges where siltstone, shale, or gravelly material is at 
or near the surface. 

Manter and Tuthill soils take in water readily and 
have medium available water capacity. Surface runoff is 
moderate. Controlling water erosion and soil blowing 
are the main concerns in management. 

Most areas are in native grass and are used for graz- 
ing. Alfalfa is the main crop. Sandy range site; capa- 
bility unit [Ve-8; windbreak group 5. 


Metre Series 


The Metre series consists of moderately deep, well- 
drained, gently sloping clayey soils on uplands. These 
soils formed in material weathered from the underly- 
ing soft shale or mudstone. 

In a representative profile the surface layer is gray 
clay about 4 inches thick. The subsoil, about 18 inches 
thick, is calcareous, gray clay in the upper part and cal- 
careous, dark-gray and leiieeey clay in the lower part. 
It is extremely hard when dry and extremely firm when 
moist. The underlying material to a depth of 80 inches 
is calcareous clay mottled with light gray, white, and 
grayish brown. Below this is calcareous, white and gray, 
soft mudstone. 

Metre soils are medium in organic-matter content and 
fertility. Permeability is very slow, and surface runoff 
is moderate. Available water capacity is low to very low. 

Most areas are in native grass and are used for graz- 
ing and hay. Winter wheat, oats, and alfalfa are the 
main crops. 

In Mellette County Metre soils are mapped only with 
Larvie soils. 

Representative profile of Metre clay in an area of 
Larvie-Metre clays, 2 to 5 percent slopes, 1,580 feet 
north and 1,200 feet east of the southwest corner of 
sec. 18, T. 48 N., R. 31 W.: 


Al—0O to 4 inches, gray (10YR 5/1) clay, very dark gray 
(10Y¥R 3/1) moist; weak, fragile, vesicular crust in 
upper inch and weak, fine and medium, subangular 
blocky and blocky structure below; very hard, very 
firm, slightly sticky and very plastic; mildly alka- 
line; abrupt, smooth boundary. 

B21—4 to 10 inches, gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) moist; weak, coarse, prismatic structure 
parting to weak, coarse, blocky; extremely hard, 
extremely firm, very sticky and very plastic; faces 
of peds are shiny; strong effervescence; moderately 
alkaline; clear, smooth boundary. 

B22—10 to 17 inches, gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; weak, coarse and very coarse, 
prismatic structure parting to weak, coarse, blocky; 
extremely hard, extremely firm, very sticky and very 
plastic; faces of peds are shiny; few weak slicken- 
sides; few very fine segregations of lime; strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 
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B8ca—17 to 22 inches, mottled dark-gray (10YR 4/1) and 
light-gray (10YR 7/2) clay, dark gray (10YR 4/1) 
and light brownish gray (10YR 6/2) moist; weak, 
coarse, blocky structure; extremely hard, extremely 
firm, very sticky and very plastic; many medium 
and fine segregations of lime; strong effervescence; 
moderately alkaline; grudual, smooth boundary. 
to 80 inches, mottled light-gray (2.5Y 7/2), white 
(2.5Y 8/2), and grayish-brown (2.5Y 7/2), silty clay, 
light gray (2.5¥ 7/2) and dark grayish brown (2.5¥ 
4/2) moist; weak, coarse, blocky structure parting 
to weak, very fine, blocky fragments; very hard, very 
firm, sticky and plastic; few black-colored seams and 
cracks one-fourth inch wide; few medium segrega- 
tions of lime; strong effervescence; moderately alka- 
line; gradual, smooth boundary. 

C2—30 to 60 inches, white (2.5Y 8/2) and gray (10YR 5/1), 
soft mudstone; bedded; strong effervescence; mod- 
erately alkaline. 

Depth to mudstone ranges from 20 to 40 inches. The entire 
profile is commonly calcareous. The A horizon ranges from 
very dark gray to grayish brown in hues of 10YR or 2.5¥ 
and from 3 to 6 inches in thickness. It is clay or silty clay. 
The B horizon has weak or moderate structure. It ranges 
from 12 to 20 inches in thickness. The B3ca and C1 horizons 
commonly are mottled with colors that range from 5Y through 
5YR in hue. 

Metre soils are mapped with Larvie soils and are near 
Conata, Okreek, Orella, and Norrest soils. They have darker 
eolor when moist than Larvie soils and are deeper over shale 
or mudstone than Conata and Orella soils, They do not have 
the contrast in clay content between the A and B horizons that 
is typical of Okreek soils. They are more clayey than Norrest 
soils, 


Millboro Series 


The Millboro series consists of deep, well-drained, 
gently sloping clayey soils on uplands. These soils formed 
in clayey material over shale. 

In a representative profile the surface layer is dark- 
gray silty clay about 5 inches thick. The subsoil, about 
35 inches thick, is grayish-brown clay that has tongues 
and streaks of dark gray and dark grayish brown in the 
upper part. It is very hard to extremely hard when dry 
and very firm to extremely firm when moist. Below a 
depth of 13 inches it is calcareous. The underlying ma- 
terial is calcareous, light brownish-gray clay. 

Millboro soils are medium in organic-matter content 
and fertility. Permeability is slow, and surface runoff 
is moderate. Available water capacity is low to medium. 

Many areas are cultivated. Wheat, corn, sorghum, and 
alfalfa are the main crops. Other areas are in native 
grass and are used for grazing and hay. 

Representative profile of Mullboro silty clay in an 
area of Millboro-Reliance complex, 2 to 5 percent slopes, 
330 feet east and 330 feet south of the northwest corner 
of sec. 12, T. 40 N., R. 25 W.: 


Al1—0 to 5 inches, dark-gray (2.5¥ 4/1) silty clay, very 
dark gray (2.5Y 3/1) crushing to very dark grayish 
brown (2.5¥ 3/2) moist; fragile mulch in upper 
three-fourths inch; weak, fine, platy structure part- 
ing to weak, fine, granular below; soft, friable, 
sticky; neutral; abrupt, smooth boundary. 

B21t—5 to 13 inches, grayish-brown (2.5Y 5/2) and dark- 
gray (2.5Y 4/1) clay, very dark grayish brown (2.5Y 
8/2) and dark grayish brown (2.5Y 4/2) moist; 
weak, medium and fine, prismatic structure parting 
to moderate, medium, subangular blocky and blocky; 
very hard, very firm, very sticky and very plastic; 
faces of peds shiny in lower part; slight effervescence 
in few fine spots; neutral; clear, smooth boundary. 
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B22t—13 to 19 inches, grayish-brown (2.5Y 5/2) and dark 
grayish-brown (2.5Y 4/2) clay, dark grayish brown 
(2.5¥ 4/2) moist; moderate, medium, prismatic struc- 
ture parting to moderate, medium, subangular blocky 
and blocky; extremely hard, extremely firm, very 
sticky and very plastic; faces of peds are shiny; 
slight effervescence; mildly alkaline; gradual, wavy 
boundary. 

B23t—19 to 27 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate, coarse, 
prismatic structure parting to weak, coarse, blocky; 
extremely hard, extremely firm, very sticky and very 
plastic; faces of peds are shiny; few fine and medium 
slickensides and intersecting surface; slight effer- 
vescence; mildly alkaline; diffuse, smooth boundary. 

B8ca—27 to 40 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) crushing to grayish brown 
(2.5¥ 5/2) moist; weak, coarse and very coarse, pris- 
matic structure parting to weak, coarse, blocky; ex- 
tremely hard, extremely firm, very sticky and very 
plastic; patchy, shiny faces on prisms; common fine 
segregations of lime; strong effervescence; moderate- 
ly alkaline; diffuse, smooth boundary. 

C—40 to 60 inches, light brownish-gray (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) moist; massive; very hard, 
very firm, very sticky and very plastic; slight effer- 
vescence; mildly alkaline. 


The A horizon is clay or silty clay. It ranges from 3 to 
6 inches in thickness and from dark gray to grayish brown 
in hues of 10YR or 2.5Y. The B2t horizon ranges from dark 
grayish brown to light brownish gray in hue of 2.5Y and 
from 20 to 80 inches in thickness. The C horizon is commonly 
clay or silty clay, but in places bedded shale is at a depth 
ranging from 40 to 60 inches. 

Millboro soils are mapped with Reliance soils and are 
near Opal and promise soils. They are more clayey than 
Reliance soils. They have a more distinct increase in clay in 
the B horizon than Opal and Promise soils and are deeper 
over shale than Opal soils. 


Millboro-Reliance complex, 2 to 5 percent slopes 
(MIB)—This mapping unit is 60 to 70 percent Millboro soil 
and 30 to 40 percent Reliance soil. In a few areas the 
Reliance soil is dominant. It is commonly on the crests 
of ridges and on south- and east-facing slopes that are 
thinly mantled with wind-deposited silty material. Slopes 
are long and smooth. Each of these soils has the profile 
described as representative of its respective series. 

Included with these soils in mapping are areas of 
Lakoma, Opal, and Promise soils. Lakoma and Opal 
soils are on the upper sides and tops of some of the 
ridges. Promise soils are intermingled with Millboro 
soils. 

Millboro and Reliance soils have moderate surface 
runoff. Available water capacity is medium to high. 
Permeability is slow in the Millboro soil and moderately 
slow in the Reliance soil. Controlling water erosion and 
soil blowing is the main concern in management. 

Many of the larger areas are cultivated. Winter wheat, 
sorghum, corn, and alfalfa are the main crops. A few 
areas are in native grass and are used for grazing and 
hay. Capability unit IfIe-4; Millboro soil in Clayey 
range site, windbreak group 4; Reliance soil in Silty 
range site, windbreak group 3. 

Millboro-Reliance complex, 5 to 9 percent slopes 
(MIC)—This mapping unit is 60 to 70 percent Millboro 
soil and 30 to 40 percent Reliance soil. The Reliance soil 
is commonly on south- and east-facing slopes or on 
rounded ridgetops. Each of these soils has a profile 
similar to the one described as representative of its re- 
spective series, but in places the surface layer is thinner. 
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Included with these soils in mapping are areas of La- 
koma, Opal, and Promise soils. Lakoma and Opal soils 
are on the upper sides and tops of ridges. Promise soils 
are intermingled with Millboro soils. 

Millboro and Reliance soils have moderate surface run- 
off. Water erosion is a serious hazard. Controlling water 
erosion and soil blowing is the main concern m man- 
agement. 

Winter wheat, spring-sown small grain, and alfalfa 
are the main crops. Many areas are in native grass and 
are used for grazing or hay. Capability unit [Ve-4; 
Millboro soil in Clayey range site, windbreak group 4; 
Reliance soil in Silty range site, windbreak group 3. 


Minatare Series 


The Minatare series consists of deep, moderately well 
drained to somewhat poorly drained, nearly level to 
gently sloping silty sols that have a claypan subsoil. 
These soils are on terraces and fans in stream valleys 
and along drainageways on uplands. They formed in 
alluvium. 

In a representative profile the surface layer is white 
silt loam about 1 inch thick. The subsoil, about 20 inches 
thick, is gray clay and silty clay loam in the upper 
part and calcareous, light brownish-gray silty clay loam 
in the lower part. The upper part is extremely hard 
when dry and very firm when moist. Many nests of salts 
extend from the lower part of the subsoil into the 
upper part of the underlying material. The underlying 
material to a depth of 42 inches is calcareous, light yel- 
lowish-brown clay loam. Below this is light-gray, strati- 
fied sand and clay. 

Minatare soils are low in organic-matter content and 
fertility. Permeability is very slow, and surface runoff 
is slow. Available water capacity is low to medium. 

Most areas are in native grass and are used for 
grazing. 

Representative profile of Minatare silt loam in an area 
of Buflington-Minatare complex, 800 feet west and 130 
aoe pais of the southeast corner of sec. 24, T. 42 N., 

. 82 W.: 


A2—0 to 1 inch, white (10YR 8/1) silt loam, dark gray 
(10¥R 4/1) moist; weak, medium, platy structure 
parting to weak, fine, graular; slightly hard, very 
friable; medium acid; abrupt, smooth boundary. 

B21t—1 to 3 inches, gray (10YR 6/1) clay, very dark gray 
(10YR 38/1) moist; moderate, medium, columnar 
structure; extremely hard, very firm, sticky and 
plastic; white (10YR 8/1) silt caps on tops of col- 
umns, dark gray (10YR 4/1) moist; neutral; clear, 
smooth boundary. 

B22t—3 to 12 inches, gray (10YR 6/1 and 5/1) silty clay 
loam, dark gray (10YR 4/1) moist; weak, coarse, 
prismatic structure parting to moderate, medium, 
blocky ; extremely hard, very firm, sticky and plastic; 
moderately alkaline; clear, wavy boundary. 

B3saca—12 to 21 inches, light brownish-gray (10YR 6/2) 
silty clay loam, dark grayish brown (10YR 4/2) 
moist; weak, coarse, prismatic structure parting to 
moderate, medium, subangular blocky; very hard, 
firm, sticky and slightly plastic; many fine nests of 
salts; many fine threads of segregated lime; strong 
effervescence;; strongly alkaline; gradual, wavy 
boundary. 

Cisaca—21 to 32 inches, light yellowish-brown (2.5Y 6/3) 
clay loam, grayish brown (2.5Y 5/2) moist; few, fine, 
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distinct mottles of yellowish brown (10¥R 5/6) 
moist; weak, medium and coarse, subangular blocky 
structure; very hard, friable, sticky; many, fine, 
faint nests of salts; many fine threads of segregated 
lime; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 
C2-—32 to 42 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, light olive brown (2.5Y 5/3) moist; few, fine, 
distinct mottles of yellowish brown. (10YR 5/6) 
moist; massive; hard, friable, sticky; many fine 
segregations of lime; strong effervescence ; moderately 
alkaline; clear, wavy boundary. 
to 60 inches, Hght-gray (5Y 7/1), stratified sands 
and clays, light olive gray (5Y 6/2) and light gray 
(SY 7/2) moist; many, fine, distinct mottles of 
yellowish brown (10YR 5/4) and gray (5Y 5/1) 
moist, and few, fine, distinct mottles of pale yellow 
(5Y 7/3) moist; massive; very hard, very friable; 
many medium segregations of lime; moderately 
alkaline. 

Depth to carbonates ranges from 2 to 14 inches. The A 
horizon ranges from gray or grayish brown to white in 
hues of 10YR or 2.5Y. It is commonly silt loam, but ranges 
from fine sandy loam to silty clay loam. It is 1 to 4 inches 
thick. Some profiles have a thin Al horizon about 1 inch 
thick. The B2t horizon is clay, silty clay, silty clay loam, 
or sandy clay and ranges from 5 to 12 inches in thickness. 
It is calcareous in places. The B38 and Ci horizons commonly 
contain few to many nests of salts. In places the lower part 
of the C horizon, below a depth of 40 inches, is clayey shale. 

Minatare soils are mapped with or are near Buffington and 
Mosher soils. They have a profile similar to that of Cedar 
Butte, Hisle, and Wanblee soils. In contrast with Buffington 
soils, they have a thinner A horizon and have a columnar 
structured B horizon. They also have a thinner ‘A horizon 
than Cedar Butte soils. They have a less clayey B horizon 
than Hisle soils, which are also moderately deep over clay 
shale. They are less silty than Wanblee soils, which are 
moderately deep over siltstone. 

Minatare soils (0 to 6 percent slopes) (Mm).—This map- 
ping unit is 50 to 80 percent Minatare soil and 20 to 
50 percent other soils. Most areas are along drainage- 
ways on uplands and are less than 80 acres in size. Slopes 
are mostly less than 8 percent. The Minatare soils have 
a profile similar to the one described as representative 
of the series, but the surface layer ranges from loam to 
silty clay loam and in places is darker colored. 

Included with these soils in mapping are areas of 
Hisle, Mosher, Opal, Promise, and Woodly soils. Hisle 
soils are in places where the depth to shale is less than 
40 inches. Mosher soils are closely intermingled with 
Minatare soils. Opal and Promise soils are on rises. 
Woodly soils are adjacent to areas of sandy soils. _ 

Minatare soils are not suitable for cultivation. Tilth 
is poor. Permeability is very slow, and available water 
capacity is low to medium. The dense claypan subsoil 
restricts root growth. 

Most areas are in native grass and are used for graz- 
ing. Thin Claypan range site; capability unit VIs-1; 
windbreak group 10. 


Mitchell Series 


The Mitchell series consists of deep, well-drained, 
nearly level, calcareous silty soils on low terraces along 
streams. These soils formed in alluvium. 

In a representative profile the surface layer is light- 
gray silt loam about 8 inches thick. Below this is a 
transition layer of light brownish-gray silt loam about 
8 inches thick. It is slightly hard when dry and friable 
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when moist. The underlying material is light-gray silt 
loam to a depth of 28 inches. Below this it is light-gray, 
grayish-brown, and pale-brown very fine sandy loam. 

Mitchell soils are low in organic-matter content and 
fertility. Permeability is moderate, and surface runoff 
is slow. Flooding normally is not a hazard, but ice jams, 
particularly on the White River, may cause some flood- 
ing in the spring. Available water capacity is high. 

Wheat, corn, sorghum, and alfalfa are the main crops. 
Other areas are in native grass and are used for hay 
and grazing. 

Representative profile of Mitchell silt loam, 2,250 feet 
west and 2,115 feet north of the southeast corner of sec. 
25, T. 44 N., R. 28 W.: 


Al—0O to 8 inches, light-gray (10YR 7/2) silt loam, dark 
grayish brown (10YR 4/2) moist; weak, medium, 
granular structure; slightly hard, friable; strong 
effervescence; moderately alkaline; clear, smooth 
boundary. 

AC—8 to 16 inches, light brownish-gray (10YR 6/2) silt 
loam, grayish brown (10YR 5/2) moist; tongues of 
dark grayish brown (10YR 4/2, moist) extend 
through the horizon; weak, medium, prismatic struc- 
ture parting to weak, medium, granular; slightly 
hard, friable; strongly effervescent; moderately alka- 
line; clear, smooth boundary. 

C1—16 to 28 inches, light-gray (10YR 7/2) silt loam, grayish 
brown (10YR 5/2) moist; weak, coarse, prismatic 
structure; slightly hard, friable; violent efferves- 
cence; strongly alkaline; gradual, smooth boundary. 

C2—28 to 40 inches, light-gray (10YR 7/2) very fine sandy 
loam, grayish brown (10YR 5/2) moist; massive; 
soft, very friable; violent effervescence; strongly 
alkaline. 

C3—40 to 54 inches, grayish-brown (10YR 5/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
massive; soft, very friable; violent effervescence; 
strongly alkaline; gradual boundary. 

C4—54 to 60 inches, pale-brown (10YR 6/5) very fine sandy 
loam, brown (10YR 5/3) moist; few, fine and me- 
dium, distinct mottles of brown; massive; soft, very 
friable; violent effervescence; strongly alkaline. 


The A horizon ranges from grayish brown to light gray 
in hue of 10YR. It is commonly silt loam, but ranges from 
very fine sandy loam to silty clay loam. It ranges from 
6 to 10 inches in thickness. The AC and C horizons are 
very fine sandy loam or silt loam having a clay content 
of less than 18 percent. The C horizon commonly contains 
dark-colored buried layers. 

Mitchell soils are near Buffington, Glenberg, and Haverson 
soils. They have a lighter colored A horizon and are less 
clayey throughout the profile than Buffington soils. They 
are more silty than Glenberg soils. They are less clayey 
than Haverson soils and are generally better drained. 

Mitchell silt loam (0 to 2 percent slopes) (Mn).—This 
soil is on low terraces mainly along the White and Little 
White Rivers. In places the surface layer is very fine 
sandy loam or silty clay loam. 

Included with this soil in mapping are areas of Buf- 
fington and Glenberg soils. Buffington soils are in areas 
where the alluvium is more clayey, and Glenberg soils 
occur where it is more sandy. 

This soil is low in organic-matter content and fertility 
and is high in lime. It is subject to soil blowing if culti- 
vated. Controlling soil blowing is the main concern in 
management, 

Most areas are in native grass and are used for graz- 
ing or hay. Alfalfa is the main crop. Thin Upland range 
site; capability unit IIIe~5; windbreak group 8. 
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Mosher Series 


The Mosher series consists of deep, moderately well 
drained, nearly level to gently sloping silty soils that 
have a claypan subsoil. These soils formed in alluvium 
along drainageways of the uplands. 

In a representative profile the surface layer is gra. 


silt loam about 4 inches thick. The subsoil, about y 


inches thick, is gray clay. It is extremely hard when dr 
and extremely firm when moist. The lower part is cal- 
careous. The underlying material is calcareous, grayish- 
brown silty clay. 

Mosher soils are medium in organic-matter content 
and fertility. Permeability is very slow, and surface 
runoff is slow. Available water capacity is low to 
medium. 


Most areas are in native grass and are used for graz- 
ing and hay. 

Representative profile of Mosher silt loam in an area 
of Opal-Mosher complex, 2 to 6 percent slopes, 1,620 
feet south and 360 feet east of the northwest corner of 
sec. 34, 'T. 43 N., R. 27 W.: 


Al—0 to 2 inches, gray (10YR 5/1) silt loam, very dark 
brown (10YR 2/2) crushing to very dark grayish 
brown (10YR 3/2) moist; weak, fine, platy structure 
parting to weak, medium, granular; slightly hard, 
friable; neutral; abrupt, smooth boundary. 

A2—2 to 4 inches, gray (10YR 6/1) silt loam, very dark 
grayish brown (10Y¥R 3/2) moist; weak, fine, platy 
structure parting to weak, fine, granular; slightly 
hard, very friable; neutral; abrupt, wavy boundary. 

B21t—4 to 6 inches, gray (10YR 5/1) clay, very dark brown 
(10YR 2/2) crushing to very dark grayish brown 
(10¥R 3/2) moist; caps of columns coated with 
gray (10YR 6/1) silt loam; strong, fine, columnar 
structure parting to moderate, fine, blocky; extreme- 
ly hard, extremely firm, very sticky and very plas- 
tic; thin, continuous clay films on faces of peds; 
neutral; abrupt, smooth boundary. 

B22t—6 to 10 inches, gray (10YR 5/1) clay, very dark 
brown (10YR 2/2) crushing to very dark grayish 
brown (10YR 3/2) moist; moderate, fine and me- 
dium, prismatic structure parting to moderate, me- 
dium, blocky; extremely hard, extremely firm, very 
sticky and very plastic; thin, continuous clay films 
on faces of peds; slight effervescence; mildly alka- 
line; gradual, smooth boundary. 

B8ca—10 to 21 inches, gray (10YR 5/1) clay, very dark 
grayish brown (1OYR 3/2) moist; weak, coarse, 
prismatic structure parting to weak, medium and 
coarse, blocky; extremely hard, extremely firm, very 
sticky and very plastic; thin, patchy clay films; 
common medium segregations of lime; strong effer- 
vescence; moderately alkaline; gradual, smooth 
boundary. 

Clcasa—21 to 26 inches, grayish-brown (2.5Y 5/2) silty 
elay, dark grayish brown (2.5Y 4/2) moist; weak, 
coarse, prismatic structure parting to weak, coarse, 
blocky; hard, firm; common fine segregations of 
salts; few fine segregations of lime; strong effer- 
vescence; moderately alkaline; gradual, smooth 
boundary. 

C2sa—26 to 60 inches, grayish-brown (2.5Y 5/2) silty clay, 
light olive brown (2.5Y 5/3) moist; massive; hard, 
firm; common fine segregations of salts; strong effer- 
vescence; mildly alkaline. 


The A horizon is commonly silt loam, but ranges from loam 
to silty clay loam. The Al and A2 horizons combined are 
4 to 8 inches thick. The B horizon ranges from 15 to 20 
inches in thickness. The B38 horizon is moderately alkaline 
or strongly alkaline. The B38 horizon, the C1 horizon, or 
both, commonly contain few to many segregations of salts. 
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The C horizon is clay or silty clay, but in some profiles clay 
shale is at depths ranging from 40 to 60 inches. 

Mosher soils are mapped with Opal and Promise soils and 
are near Minatare soils. Compared with Opal and Promise 
soils, they have a columnar structured B horizon and con- 
tain more sodium. They have a thicker A horizon than Mina- 
tare soils and contain salts at a greater depth. 

Mosher soils (0 to 5 percent slopes) (Mo).—This map- 
ping unit is 60 to 80 percent Mosher soils and 20 to 40 
percent other soils. Areas are mostly along drainageways 
of the uplands. Each of these soils has a profile similar 
to the one described as representative of its respective 
series, but the surface layer ranges from loam to silty 
clay loam. 

Included with these soils in mapping are areas of Buf- 
fington, Minatare, Opal, Promise, and Woodly soils. 
Buffington and Minatare soils are intermingled with 
Mosher soils. Opal and Promise soils are on_ rises. 
Woodly soils are in some of the areas that are adjacent 
to sandy soils. 

Mosher soils have a dense claypan subsoil that re- 
stricts root growth. Permeability is very slow, and avail- 
able water capacity is low. Tilth generally deteriorates 
in cultivated areas. Improving tilth and water intake is 
the main concern in management. 

Most areas are in native grass and are used for graz- 
ing or hay. Claypan range site; capability unit IVs-2; 
windbreak group 9. 


Murdo Series 


The Murdo series consists of well-drained, gently slop- 
ing to strongly sloping loamy soils that are shallow over 
gravelly sand or sand and gravel. These soils formed 
m alluvium and are on uplands and the remnants of 
old terraces. 

In a representative profile the surface is dark grayish- 
brown gravelly loam about 3 inches thick. The subsoil, 
about 12 inches thick, is dark grayish-brown and brown 
gravelly clay loam that is hard when dry and firm when 
moist. The underlying material is calcareous, brown 
gravelly sand to a depth of 24 inches. Below this is cal- 
careous, brown sand and gravel. 

Murdo soils are medium in organic-matter content and 
fertility. Permeability is moderately rapid to a depth 
of 15 inches and is rapid in the underlying sand and 
gravel. Surface runoff is moderate. Available water ca- 
pacity is low. 

Most areas are in native grass and are used for 
grazing. 

Representative profile of Murdo gravelly loam in an 
area of Lakoma-Murdo complex, 9 to 15 percent slopes, 
800 feet west and 720 feet south of the northeast corner 
of sec. 18, T. 42 N., 27 W.: 

A1—0 to 8 inches, dark grayish-brown (10YR 4/2) gravelly 
loam, very dark brown (10YR 2/2) moist; weak, fine, 
granular and subangular blocky structure; soft, fri- 
able; about 20 percent gravel; neutral; abrupt, 
smooth boundary. 

B21t—3 to 10 inches, dark grayish-brown (10YR 4/2) gra- 
velly clay loam, very dark brown (10YR 2/2) crush- 
ing to very dark grayish brown (10YR 3/2) moist; 
weak, medium, prismatic structure parting to mod- 
erate, fine, subangular blocky; hard, firm, sticky; 
thin, continuous clay films on all faces of peds; about 
40 percent gravel; neutral; clear, smooth boundary. 
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B22t—10 to 15 inches, brown (7.5YR 5/2) gravelly loam, 
dark brown (7.5YR 4/2) moist; weak, medium, pris- 
matic structure parting to weak, medium, subangular 
blocky; hard, firm, sticky; thin, patchy clay films; 
about 40 percent gravel; few pebbles encrusted with 
lime; neutral; gradual, smooth boundary. 

IIClea—15 to 24 inches, brown (7.5YR 5/2) gravelly sand, 
dark brown (7.5YR 4/2) moist; single grained; 
loose; thick lime crusts on undersides of gravel; 
strong effervescence; mildly alkaline; gradual, wavy 
boundary. 

IIC2—24 to 60 inches, brown (7.5YR 5/2) sand and gravel, 
dark brown (7.5YR 4/2) moist; single grained; 
loose; strong effervescence; mildly alkaline. 


Depth to sand and gravel or gravelly sand ranges from 12 
to 20 inches. The A horizon is dark grayish brown or gray- 
ish brown in hue of 10YR. It is loam or gravelly loam and 
is 2 to 4 inches thick. The B2t horizon is gravelly loam, 
gravelly clay loam, or very gravelly clay loam and is more 
than 35 percent gravel. It ranges from 10 to 20 inches in 
ering The IIC2 horizon is commonly stratified and cross- 

edded. 

Murdo soils are shallower over sand and gravel than Alt- 
yan soils. They are deeper over sand and gravel than Scham- 
ber soils, 

Murdo gravelly loam, 2 to 9 percent slopes (MrC}.— 
This soil is mostly gently sloping to undulating, but is 
nearly level in a few places. It has a profile similar to 
the one described as representative of the series, but 
the surface layer is thicker in some nearly level areas. 

Included with this soil in mapping are areas of Altvan, 
Manter, Schamber, Tuthill, and Valentine soils. Altvan 
soils are in areas where the depth to gravel is 20 to 40 
inches. Manter, Tuthill, and Valentine soils are in areas 
that are mantled with wind-deposited sand. Schamber 
soils are on some of the ridgetops. Inclusions commonly 
make up about 20 percent of a given mapped area, but 
can be as much as 40 percent. 

This Murdo soil is too droughty for cultivation. Per- 
meability is moderately rapid as far down as the under- 
lying material and is rapid in the sand and gravel. 

Most areas are in native grass and are used for graz- 
ing. Shallow to Gravel range site; capability unit VIs-4; 
windbreak group 10. 

Murdo-Lakoma complex, 6 to 15 percent slopes 
(MsD).—This mapping unit is 50 to 60 percent Murdo soil, 
about 20 to 30 percent Lakoma soil, and 20 percent other 
soils. Many areas are on the sides of gravelly ridges. The 
Murdo soil is on the upper slopes, and the Lakoma soil 
is on the lower slopes. The Lakoma soil has a profile 
similar to the one described as representative of its series, 
but in places the surface layer is gravelly clay. 

Included with these soils in mapping are areas of Alt- 
van, Caputa, Samsil, Schamber, Tuthill, and Woodly 
soils. Altvan soils are in places where the depth to gravel 
is 20 to 40 inches. Caputa and Tuthill soils are on slopes 
mantled with loamy material instead of sand and gravel. 
Samsil soils are on the shoulders of drainageways. 
Schamber soils are near the crests of ridges, adjacent 
to Murdo soils. Woodly soils are in some of the swales 
and in the bottom of drainageways or draws. 

Murdo and Lakoma soils are too droughty and erod- 
ible for cultivation. All areas are in native grass and 
are used for grazing. Capability unit VIs-4; windbreak 
group 10; Murdo soil in Shallow to Gravel range site, 
Lakoma soil in Clayey range site. 

Murdo-Schamber gravelly loams, 9 to 15 percent 
slopes (MuD).—This mapping unit is 50 to 70 percent 
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Murdo soil and 30 to 50 percent Schamber soil. It is com- 
monly on gravelly ridges, Slopes are short and well 
rounded. The Murdo soil is on the sides of these ridges and 
the Schamber soil is on the upper sides and the ridgetops. 
The Schamber soil is described under the heading 
“Schamber Series.” 

Murdo and Schamber soils are too droughty and too 
erodible for cultivation. Available water capacity is low 
to very low. All areas are in native grass and are used 
for grazing. Capability unit VIs-4; windbreak group 
10; Murdo soil in Shallow to Gravel range site, Scham- 
ber soil in Very Shallow range site. 


Norrest Series 


The Norrest series consists of moderately deep, well- 
drained, nearly level to strongly sloping, calcareous silty 
soils on uplands. These soils formed in material weath- 
ered from the underlying siltstone. 

In a representative profile the surface layer is grayish- 
brown silt loam about 6 inches thick. The shed, about 
26 inches thick, is heavy silty clay loam and clay loam 
that is light gray and grayish brown in the upper part 
and light brownish gray and light olive gray in the 
lower part. It is very hard to extremely hard when dry 
and firm to very firm when moist. Below the subsoil is 
light-gray, soft siltstone. 

Norrest soils are moderately low in organic-matter con- 
tent and medium in fertility. Permeability is moderately 
slow, and surface runoff is slow to moderate. Available 
water capacity is low to medium. 

Most areas are in native grass and are used for graz- 
ing. Wheat, sorghum, and alfalfa are the main crops. 

epresentative profile of Norrest silt loam in an area 
of Norrest-Imlay silt loam, 5 to 9 slopes, 2,080 feet west 
and 1,600 feet north of the southeast corner of sec. 18, 
T. 43 N., R. 31 W.: 


Al—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
fine granular and subangular blocky structure; fra- 
gile crust in upper inch; hard, friable; many, very 
fine, hard particles of pale brown; violent efferves- 
cence; moderately alkaline; clear, smooth boundary. 

B21t—6 to 18 inches, light-gray (10YR 7/1) and grayish- 
brown (10YR 5/2) heavy silty clay loam, gray (10YR 
4/2) crushing to grayish brown (10YR 5/2) moist; 
moderate, medium, prismatic structure parting to 
moderate, medium, blocky; very hard, firm; few, 
fine, rounded siltstone fragments; thin, distinct, 
mostly continuous clay films that are coated in spots 
by lime; violent effervescence; moderately alkaline ; 
gradual, smooth boundary. 

B22t—18 to 26 inches, light-gray (5Y 7/1) and grayish-brown 
(10YR 5/2) clay loam, olive gray (5Y 5/2) and dark 
grayish brown (10YR 4/2) moist; strong, medium 
and coarse, prismatic structure parting to moderate, 
medium and coarse, blocky; extremely hard, very 
firm but crumbly; thin, distinct, continuous clay 
films; few fine siltstone fragments; common fine 
threads of segregated lime on faces and interior of 
peds; violent effervescence; moderately alkaline; 
gradual, smooth boundary. 

B8ca—26 to 32 inches, light brownish-gray (10YR 6/2) and 
light olive-gray (5Y 6/2) clay loam, grayish brown 
(10YR 5/2) and olive (5Y 5/8, moist); moderate, 
medium and coarse, prismatic structure parting to 
weak, coarse, blocky; extremely hard, very friable; 
thin, distinct, continuous clay films on prism sides, 
Patchy on blocks; common fine siltstone fragments; 
common white threads of segregated lime in masses 
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and on faces of peds; violent effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

C—32 to 36 inches, light-gray (5Y 7/1), soft siltstone; bed- 
ded; hard and brittle, but crumbles readily on wet- 
ting; siltstone fragments stained with dark grayish 
brown; violent effervescence ; moderately alkaline. 


Depth to siltstone ranges from 20 to 40 inches. The A horl- 
zon ranges from dark grayish brown to light brownish gray 
in hue of 10YR. It is silt loam, silty clay loam, or clay loam 
and is 4 to 8 inches thick. In places it is noncalcareous in 
the upper part. The B2t horizon ranges from clay loam or 
silty clay loam to light clay. It averages between 85 to 45 
pereent clay. It ranges from 16 to 26 inches in thickness. A 
B&8ca horizon of loam or clay loam occurs in some profiles. 

Norrest soils are mapped with Blackpipe, Cedar Butte, 
Imlay, and Okreek soils and are near Huggins, Kube, and 
Larvie soils. In contrast with Blackpipe, Huggins, Kadoka, 
Kube, and Okreek soils they have thinner horizons that are 
very dark grayish brown or darker when moist. They have 
a more clayey B horizon than Kadoka soils. They are deeper 
over siltstone than Imlay soils. They are less clayey than 
Larvie soils. 

Norrest silt loam, 5 to 9 percent slopes (NIC)—This 
soil is on uplands overlying siltstone. 

Included in mapping are areas of Blackpipe, Larvie, 
Okreek; and Tuthill soils. Blackpipe soils are on foot 
slopes and in swales. Larvie and Okreek soils are in 
areas underlain by clayey mudstone or shale. Tuthill soils 
are in scattered areas that are mantled with loamy to 
sandy material. Inclusions commonly make up about 20 
percent of a given mapped area, but in places they make 
up as much as 40 percent. 

This Norrest soil is moderately low in organic-matter 
content and medium to low in fertility. Surface runoff 
is moderate. Permeability is moderately slow. Controlling 
erosion is the main concern in management. 

Most areas are in native grass and are used for graz- 
ing. Clayey range site: capability unit IVe-3; wind- 
break group 4. 

Norrest-Badland association (4 to 15 percent slopes) 
{Nm).—This mapping unit is 50 to 75 percent Norrest 
soil, about 20 percent Badland, and 5 to 30 percent other 
soils, Most areas are small, irregularly shaped sloping 
tables, or mesas, below the steeper, more rugged walls 
of Badland. These spots are isolated from each other by 
numerous eroding gullies that interlace the areas. The 
Norrest soil has a profile similar to the one described as 
representative of the series, but in places it is more than 
40 inches deep over siltstone. 

Included in mapping are areas of Blackpipe, Larvie, 
and Okreek soils. Blackpipe soils are adjacent to Nor- 
rest soils on some of the tables. Larvie and Okreek soils 
are in the more clayey areas. 

This association has moderate to rapid surface runoff. 
Controlling erosion is the main concern in management. 
Most areas of the Norrest soil are too small, too irregu- 
larly shaped, or are inaccessible for cultivation. 

All areas of the Norrest soil are in native grass and are 
used for grazing. The Badland parts are mostly barren. 
Norrest soil in Clayey range site, capability unit TVe-3, 
windbreak group 4; Badland in capability unit VITIs-2, 
range site and windbreak group not assigned. 

Norrest-Blackpipe silt loams, 0 to 2 percent slopes 
(NoA).—This mapping unit is about 60 percent Norrest 
soil, 20 to 80 percent Blackpipe soil, and 10 to 20 per- 
cent other soils. It is mostly in small, narrow areas along 


drainageways or small, nearly level drainage divides on 
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ridges. The Norrest soil is on slight rises and the Black- 
pipe soil is in swales. The Blackpipe soil is described under 
the heading “Blackpipe Series.” 

Included with these soils in mapping are areas of 
Duroc, Kube, Larvie, Okreek, Tuthill, and Woodlv soils. 
Okreek soils, the most common of these, and Larvie soils 
are more clayey. Duroc soils are in swales. Kube soils 
. are deep over siltstone. Tuthill and Woodly soils have 
loamy to sandy material over the underlying siltstone. 

Norrest and Blackpipe soils have slow surface runoff. 
Available water 2apacity is low to medium, and the soils 
are somewhat droughty. The underlying siltstone re- 
stricts the development of roots, Conserving moisture is 
the main concern in management. 

Many areas are in native grass and are used for graz- 
ing or hay. Winter wheat, sorghum, and alfalfa are the 
main crops. Capability unit IIIs-5; Norrest soil in 
Clayey range site, windbreak group 4; Blackpipe soil in 
Silty range site, windbreak group 3. 

Norrest-Blackpipe silt loams, 2 to 5 percent slopes 
(NoB).—This mapping unit is about 65 percent. Norrest 
.soil, 15 to 25 percent Blackpipe soil, and 10 to 20 percent 
other soils. The Norrest soil is in the mid and upper 
parts of the landscape. The Blackpipe soil is on foot 
slopes and in swales. It has the profile described as rep- 
resentative of the series. 

Included with these soils in mapping are areas of 
Kube, Larvie, Okreek, and Tuthill soils. Kube soils are 
in places that are deep over siltstone. Larvie and Okreek 
soils are in places underlain by shale or mudstone. Tut- 
hill soils are on the higher parts of the landscapes in 
places that are mantled with loamy to sandy material. 

Norrest and Blackpipe soils have moderate surface 
runoff. Controlling erosion is the main concern in man- 
agement. 

Many areas are in native grass and are used for grazing. 
Winter wheat, sorghum, and alfalfa are the main crops. 
Capability unit Tife-12: Norrest soil in Clayey range site, 
windbreak group 4; Blackpipe soil in Silty range site, 
‘windbreak group 3. 

Norrest-Cedar Butte silt loams, 3 to 9 percent slopes 
(NrC).—This mapping unit is 55 to 65 percent Norrest soil, 
20 to 80 percent Cedar Butte soil, and 15 percent other 
soils. The Norrest soil is mostly sloping and is in the 
mid and upper parts of the landscape. The Cedar Butte 
soil is less sloping and is on foot slopes and along drain- 
ageways. It has the profile described as representative of 
the Cedar Butte series. : 

Included with these soils in mapping are areas of 
Blackpipe, Hisle, and Okreek soils. Okreek soils, the 
most extensive of these, are in areas that are underlain 
by shale or mudstone, Blackpipe soils are on some of the 
foot slopes. Hisle soils are along some of the drainage- 
ways. 

Norrest and Cedar Butte soils have moderate surface 
runoff. Controlling erosion is the main concern in man- 
agement. Most areas are in native grass and are used for 
grazing. Capability unit [Ve-8; Norrest soil in Clayey 
range site, windbreak group 4; Cedar Butte soil in Clay- 
pan range site, windbreak group 9. 

Norrest-Imlay silt loams, 5 to 9 percent slopes 
(NsC)—This mapping unit.is about 70 percent Norrest soil 
and about 30 percent Imlay soil. The Norrest soil is in 


the middle and lower parts of the landscape. It has the 
profile described as representative of the series. The Im- 
lay soil is on the tops and upper sides of ridges. It has 
a profile similar to the one described as representative 
of the Imlay series, but. the surface layer is silt loam. 

Included with these soils in mapping are areas of Con- 
ata, Epping, Larvie, and Okreek soils. Conata and Epp- 
ing soils are on some of the tops of ridges, and Larvie 
and Okreek soils are on some of the sides. 

Norrest and Imlay soils have moderate surface runoff. 
Available water capacity is very low in the shallow Im- 


lay soil. Controlling erosion is the main concern in man- 


agement. 

Most areas are in native grass and are used for graz- 
ing. Norrest soil in Clayey range site, capability unit 
IVe-3, windbreak group 4; Imlay soil in Shallow range 
site, capability unit VIs-2, windbreak group 10. 

Norrest-Imlay silt loams, 9 to 15 percent slopes 
(NsD).—This mapping unit is about 65 percent Norrest soil 
and 35 percent Imlay soil. The Norrest soil is on the 
middle and lower parts of the landscape, and the Imlay 
soil is on the upper sides and tops of ridges. The Imlay 
soil has a profile similar to the one described as repre- 
sentative of its series, but the surface layer is silt loam. 

Included with these soils in mapping are areas of 
Conata, Epping, Larvie, and Okreek soils. Epping soils 
are on some of the ridges. Conata, Larvie, and Okreek 
soils are in places that are underlain by shale or mud- 
stone. 

Norrest and Imlay soils are too erodible for cultiva- 
tion. Surface runoff is moderate to rapid. The Imlay soil 
has very low available water capacity. : 

All areas are in native grass and are used for grazing. 
Capability unit VIe-3; windbreak group 10; Norrest 
soil in Clayey range site, Imlay soil in Shallow range 
site. 

Norrest and Okreek soils, 2 to 5 percent slopes (Nt8).— 
These soils occur in proportions that differ from one 
area to another, depending on differences in the under- 
lying bedrock material. The profile of the Norrest soil 
is similar to the one described as representative of its 
series, but in a few areas the surface layer is fine sandy 
loam. The profile of the Okreek soil is the one described 
as representative, of its series. 

Included with these soils in mapping are areas of 
Huggins and Larvie soils. Huggins soils are in some 
areas of Norrest soils. Larvie soils commonly are inter- 
mingled with Okreek soils. 

Norrest and Okreek soils have moderate surface run- 
off. Available water capacity is low, and these soils are 
somewhat droughty. Controlling erosion is the main con- 
cern in management. 

Most areas are in native grass and are used for graz- 
ing. Clayey range site; capability unit I[IIe-12; wind- 
break group 4. 


Okreek Series 


The Okreek series consists of moderately deep, well- 
drained, gently sloping clayey soils on uplands. These 
soils formed in material weathered from the underlying 
clay-rich siltstone. 

In a representative profile the surface layer is gray 
and grayish-brown silty clay about 7 inches thick. The 
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subsoil, about 18 inches thick, is grayish-brown and 
light brownish-gray clay. The upper part is extremely 
hard when dry and extremely firm when moist. The 
lower part is calcareous. The underlying material is 
calcareous, light brownish-gray silty clay to a depth of 
30 inches. Below this is soft siltstone. 

Okreek soils are medium in organic-matter content 
and fertility. Permeability is slow, and surface runoff is 
moderate. Available water capacity is low to very low. 

Most areas are in native grass and are used for grazing 
or hay. Wheat and alfalfa are the main crops. 

The Okreek soils in Mellette County are mapped only 
with Norrest soils. 

Representative profile of Okreek silty clay in an area 
of Norrest and Okreek soils, 2 to 5 percent slopes, 2,400 
feet west and 300 feet north of the southeast corner of 
sec. 20, T. 40 N., R. 29 W.: 


Ail—0 to 2 inches, gray (10YR 5/1) silty clay, very dark 
gray (10YR 3/1) moist; weak, medium, subangular 
blocky structure parting to weak, fine, granular; 
hard, firm, sticky ; neutral; abrupt, smooth boundary. 
to 7 inches, grayish-brown (10YR 5/2) silty elay, 
very dark gray (10YR 3/1) moist; weak, fine, pris- 
matie structure parting to moderate, medium, sub- 
angular blocky and weak, fine, granular; very hard, 
very firm, very sticky; thin, patchy clay films on 
faces of prisms and blocks; neutral; clear, smooth 
boundary. 
to 16 inches, grayish-brown (2.5¥ 65/2) clay, dark 
grayish brown (2.5Y 4/2) moist; peds coated with 
very dark grayish brown (10YR 8/2) moist; mod- 
erate, medium, prismatic structure parting to weak 
and moderate, medium, blocky and subangular 
blocky ; extremely hard, extremely firm, very sticky 
and very plastic; thin, continuous clay films; neu- 
tral; gradual, smooth boundary. ; 
to 25 inches, light brownish-gray (2.5Y 6/2) and 
grayish-brown (2.5Y 5/2) clay, grayish brown (2.5Y 
5/2) and dark grayish brown (2.5Y 4/2) moist; 
moderate, medium and coarse, prismatic structure 
parting to moderate, medium, blocky; extremely 
hard, very firm, very sticky and very plastic; thin, 
patchy clay films; strong effervescence; moderately 
alkaline; gradual, smooth boundary. 

C1—25 to 30 inches, light brownish-gray (25Y 6/2) silty 
clay, grayish brown (2.5X¥ 5/2) and gray (2.5Y 5/1) 
moist; weak, coarse, prismatic structure; extremely 
hard, firm; thin, very patchy clay films; common 
bits and fragments of siltstone; strong effervescence; 
moderately alkaline; clear, wavy boundary. 

C2—30 to 40 inches, light-gray (5Y 7/2) siltstone, light olive 
gray (5Y¥ 6/2) and gray (5Y 5/1) moist; bedded; 
extremely hard, but brittle, crumbles easily when 
wetted; strong effervescence; moderately alkaline. 


Depth to soft siltstone or shale ranges from 20 to 40 inches, 
The A horizon is silty clay or silty clay loam and ranges 
from 3 to 8 inches in thickness. The B2t horizon is clay or 
silty clay and ranges from 9 to 21 inches in thickness. The 
B3 and C1 horizons in some profiles contain few to common 
segregations of lime. The C2 horizon is soft, elay-rich silt- 
stone or shale, 

Okreek soils are mapped with Norrest soils and are more 
clayey than those soils. They have a more distinct increase 
of clay in the B horizon than Opal soils, which also are 
clayey and moderately deep over shale. 


A1l2—2 


B2t—7 


B3—16 


Opal Series 


The Opal series consists of moderately deep, well- 
drained, nearly level to strongly sloping clayey soils on 
uplands. These soils formed in material weathered from 
the underlying soft clay shale. 


In a representative profile the surface layer is about 
3 inches thick. It is dark-gray silty clay in the upper 
part and gray clay in the lower part. The subsoil, about 
27 inches thick, is gray and grayish-brown clay. It is 
extremely hard when dry and extremely firm when 
moist. The underlying material to a depth of 34 inches 
is calcareous, grayish-brown clay. Below this is dark 
grayish-brown and olive-brown shale. 

Opal soils are medium in organic-matter content and 
fertility. Permeability is very slow, and surface runoff 
is slow to moderate. Available water capacity is low to 
very low. 

Many areas are in native grass and are used for graz- 
ing and hay. Wheat, alfalfa, and sorghum are the main 
crops. 

Representative profile of Opal clay, mounded, 5 to 9 
percent slopes, 2,520 feet. south and 1,090 feet west of the 
northeast corner of sec. 28, T. 42 N., R. 28 W.: 


All—0 to 1 inch, dark-gray (2.5Y 4/1) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; weak, medium, 
subangular blocky and granular structure; weak, 
fragile crust or mulch on the surface; hard, firm, 
sticky; slight effervescence; mildly alkaline; abrupt, 
broken boundary. 

A12—1 to 3 inches, gray (2.5Y 5/1) clay, very dark grayish 
brown (2.5Y 3/2) moist; weak, medium and fine, 
prismatie structure parting to weak, medium, sub- 
angular blocky and weak, fine, granular; very hard, 
very firm, very sticky and very plastic; slight effer- 
vescence; mildly alkaline; clear, smooth boundary. 

B21—8 to 8 inches, gray (2.5Y 5/1) clay, very dark grayish 
brown (2.5Y 3/2) moist; weak, medium and coarse, 
prismatic structure parting to weak, fine and me- 
dium, blocky and subangular blocky ; extremely hard, 
extremely firm, very sticky and very plastic; shiny 
pressure faces on peds; slight effervescence; mildly 
alkaline; clear, smooth boundary. 

B22—8 to 18 inches, gray (2.5Y 5/1) clay, very dark grayish 
brown (2.5Y 3/2) crushing to dark grayish brown 
(2.5¥ 4/2) moist; weak, coarse, prismatic structure 
parting to weak, fine and medium, blocky; extremely 
hard, extremely firm, very plastic; shiny pressure 
faces on peds; slight effervescence; mildly alkaline; 
gradual, smooth boundary. 

B23—18 to 26 inches, gray (25Y 5/1) clay, dark grayish 
brown (2.5Y 4/2) moist; weak, coarse, prismatic 
structure parting to weak, coarse, blocky; extremely 
hard, extremely firm, very sticky and very plastic; 
shiny pressure faces on peds; slight effervescence; 
mildly alkaline; gradual, smooth boundary. 

B8ca—26 to 30 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak, coarse, pris- 
matic structure parting to weak, coarse, blocky; 
extremely hard, extremely firm, very sticky and very 
plastic; patchy, shiny faces on peds; common me- 
dium segregations of lime; strong effervescence ; 
moderately alkaline; clear, wavy boundary. 

Clca—80 to 34 inches, grayish-brown (2.5Y 6/2) and light- 
gray (5Y 7/2) clay, dark grayish brown (2.5Y 4/2) 
moist; weak, coarse, prismatic structure; very hard, 
very firm, sticky and plastic; patchy, shiny faces on 
prisms; common fine chips and fragments of weath- 
ered shale; common medium segregations of lime and 
gypsum; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 

C2—34 to 40 inches, ‘dark grayish-brown (2.5Y 4/2) and 
olive-brown (2.5Y 4/4), soft shale; bedded, platy; 
coatings of lime on plates and seams of gypsum crys- 
tals; mildly alkaline. 


Depth to bedded shale ranges from 20 to 40 inches. Cracks 
as much as 1 inch wide and several feet long extend down- 
ward through the soil if it is dry. The A horizon ranges 
from dark gray to grayish brown or olive gray in hues of 
10YR through 5Y. It is clay or silty clay and is 3 to 6 inches 
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thick. In some profiles it is noncaleareous. The B horizon 
is 2.5Y or 5Y in hue and ranges from 12 to 30 inches in 
thickness. 

Opal soils are mapped with Mosher and Promise soils and 
are near Kyle, Lakoma, Millboro, and Samsil soils. They do 
not have the columnar structure that is typical of Mosher 
soils and contain less sodium than those soils. They are 
shallower over shale than Kyle, Millboro, and Promise soils. 
Compared with Lakoma soils, they have thicker upper hort- 
zons that are very dark grayish brown or darker when moist. 
They are deeper over shale than Samsil soils. They do not 
have the distinct increase of clay in the B horizon that is 
typical of Okreek soils. 

Opal clay, 5 to 9 percent slopes (OcC).—This soil is on 
upland ridges. Included with it in mapping are small 
amounts of Promise soils in swales and on the lower sides 
of the ridges. 

This Opal soil has moderate surface runoff, Permeabil- 
ity is very slow. Tilth génerally deteriorates if this soil 
is cultivated. Controlling erosion is the main concern in 
management. 

Most areas are in native grass and are used for graz- 
ing. Clayey range site: capability unit IVe-4; wind- 
break group 4. 

Opal clay, mounded, 5 to 9 percent slopes (OgC).—The 
surface of this soil is uneven because small ridges and 
troughs extend up and down the slopes. The ridges, 
about 2 feet wide, rise a few inches above the troughs 
and are spaced at relatively uniform intervals. This soil 
has the profile described as representative of the series, 
but the surface layer on the small ridges is lighter col- 
ored. Included with this soil in mapping are a few areas 
of Promise soils on the lower parts of the landscape. 

This Opal soil has moderate surface runoff. Perme- 
ability is very slow. Tilth generally deteriorates in culti- 
vated areas. Controlling erosion is the main concern in 
management. 

Most areas are in native grass and are used for graz- 
ing. Clayey range site; capability unit IVe-4; windbreak 
group 4. 

Opal-Caputa complex, 2 to 5 percent slopes (O1B).— 
This mapping unit is 60 to 80 percent Opal soil and 20 
to 40 percent Caputa soil. The Caputa soil is in places 
that have loamy deposits over the underlying shale. 
Each of these soils has a profile similar to the one de- 
scribed as representative of its respective series, but in 
places the surface layer is slightly thicker. 

Opal and Caputa soils have moderate surface runoff. 
Permeability ranges from moderately slow in the Caputa 
soil to very slow in the Opal soil. Available water capac- 
ity ranges from very low in the Opal soil to high in the 
Caputa soil. Controlling water erosion and soil blowing 
is the main concern in management. 

Most areas are in native grass and are used for graz- 
ing. Winter wheat, alfalfa, and sorghum are the main 
crops. Capability unit [IIe+4; Opal soil in Clayey range 
site, windbreak group 4; Caputa soil in Silty range site, 
windbreak group 3. 

Opal-Caputa complex, 5 to 9 percent slopes (OIC).— 
This mapping unit is 65 to 80 percent Opal soil and 20 
to 35 percent Caputa soil. The Caputa soil is commonly 
on the higher parts of the landscape. It is described 
under the heading “Caputa Series.” 

Opal and Caputa soils have moderate surface runoff. 
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Controlling erosion and soil blowing is the main concern 
in management. 

Most areas are in native grass and are used for graz- 
ing. Capability unit IVe-4; Opal soil in Clayey range 
site, windbreak group 4; Caputa soil in Silty range site, 
windbreak group 38. 

Opal-Mosher complex, 2 to 6 percent slopes (Om8).— 
This mapping unit is 80 percent Opal soil and 20 percent 
Mosher soil. The Opal soil is on rises. The Mosher soil 
is along drainageways. It has the profile described as rep- 
resentative of the Mosher series. 

Included with these soils in mapping are areas of 
Caputa, Minatare, and Promise soils. Minatare soils, the 
most common, are intermingled with Mosher soils and 
in places are more extensive than those soils. Caputa soils 
are on the crests of rounded ridges and knolls. Promise 
soils are on foot slopes and along drainageways. 

Opal and Mosher soils have moderate surface runoff. 
Tilth generally deteriorates in cultivated areas. The dense 
claypan subsoil of the Mosher soil restricts root growth. 
Controlling erosion is the main concern in management. 

Most areas are in native grass and are used for graz- 
ing or hay. Capability unit IIIe-4; Opal soil in Clayey 
range site, windbreak group 4; Mosher soil in Claypan 
range site, windbreak group 9. 

Opal-Promise clays, 2 to 5 percent slopes (OpB).—-This 
mapping unit is 60 to 80 percent Opal soil and 20 to 40 
percent Promise soil. A few areas are entirely Opal soil. 
The Opal soil is on the sides and tops of ridges. The 
Promise soil is on foot slopes and along drainageways. 
It is described under the heading “Promise Series.” 

Opal and Promise soils have moderate surface runoff. 
Tilth generally deteriorates in cultivated areas. Con- 
trolling erosion and soil blowing is the main concern in 
management. 

Winter wheat, alfalfa, sorghum, and corn are the main 
crops in cultivated areas. Other areas are in native grass 
and are used for grazing and hay. Clayey range site; 
capability unit IIIle-4; windbreak group 4. 

Opal-Tuthill complex, 2 to 5 percent slopes (OtB).— 
This mapping unit is 60 to 80 percent Opal soil and 20 
to 40 percent Tuthill soil. The Opal soil is on the mid 
and lower parts of the landscape. It has a profile similar 
to the one described as representative of its series, but 
in places the surface layer ranges from fine sandy loam 
to clay loam. The Tuthill soil is on the crests of rises. 
It has a profile similar to the one described as repre- 
sentative of the Tuthill series, but in places the surface 
layer is loam and the material below a depth of 40 inches 
is clay or shale. 

Included with these soils in mapping are areas of 
Promise and Woodly soils. They are on foot slopes and 
in swales. 

Opal and Tuthill soils have moderate surface runoff. 
The Tuthill soil is easy to cultivate, takes in water read- 
ily, and has medium available water capacity. In con- 
trast, the Opal soil has very slow permeability and low 
to very low available water capacity. Controlling water 
erosion and soil blowing is the main concern in manage- 
ment. 

Winter wheat, alfalfa, sorghum, and corn are the main 
crops in cultivated areas. Other areas are in native grass 
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and are used for grazing and hay. Capability unit [ITe— 
4; Opal soil in Clayey range site, windbreak group 4; 
Tuthill soil in Sandy range site, windbreak group 5. 

Opal-Tuthill complex, 5 to 15 percent slopes (O1D).— 
This mapping unit is 60 to 70 percent Opal soil, 20 to 
30 percent Tuthill soil, and 10 percent other soils. The 
Opal soil is on the sides of the ridges. It has a profile 
similar to the one described as representative of its series, 
but in places near the Tuthill soil the surface layer 
ranges feof fine sandy loam to clay loam. The Tuthill 
soil is mainly on the tops and upper sides of the ridges. 
It has a profile similar to the profile described as repre- 
sentative of its series, but in places the surface layer is 
loam and the material below a depth of 40 inches is clay 
or shale. 

Included with these soils in mapping are areas of 
Caputa, Promise, and Woodly soils. Caputa soils are 
adjacent to Tuthill soils. Promise and Woodly soils are 
on foot slopes and along drainageways. 

Opal and Tuthill soils have moderate surface runoff. 
Most areas of these soils are too sloping and too erodible 
for cultivation. 

All of the areas are in native grass and are used for 
grazing. Capability unit VIe-4; windbreak group 10; 
Opal soil in Clayey range site, Tuthill soil in Sandy 
range site. 

Opal-Woodly complex, 3 to 9 percent slopes (OwC).— 
This mapping unit is about 70 percent Opal soil, 10 to 
20 percent Woodly soil, and 10 to 20 percent other soils. 
These soils are below gravelly ridges. The Opal soil has 
a profile similar to the one described as representative 
of the series, but the surface layer is more loamy and in 
places contains gravel. The Woodly soil is in lower areas 
and in swales. It has a profile similar to the one described 
as representative of the series, but in places scattered 
pebbles occur throughout the profile. 

Included with-these soils in mapping are areas of 
Caputa and Tuthill soils near or in place of Woodly 
soils. 

Opal and Woodly soils have moderate surface runoff. 
Controlling water erosion and soil blowing is the main 
concern in management. 


Some of the larger areas are cultivated. Winter wheat,. 


corn, sorghum, and alfalfa are the main crops. Other 
areas are in native grass and are used for grazing and 
hay. Capability unit [TVe-4; Opal soil in Clayey range 
site, windbreak group 4; Woodly soil in Sandy range 
site, windbreak group 5. 


Orella Series 


The Orella series consists of shallow, well-drained, 
nearly level to rolling or strongly sloping clayey soils 
on uplands. These soils formed in material weathered 
from the underlying shale. 

In a representative profile the surface layer is light- 
gray silt loam about 1 inch thick. Below this to a depth 
of 6 inches is a transition layer of brown clay. It is very 
hard when dry and very firm when moist. The under- 
lying material to a depth of 13 inches is multicolored, 
mostly gray and olive-gray clay and soft shale. Below 
this is gray shale mottled with shades of brown, yellow, 
and red. 


Orella soils are low in organic-matter content and 
fertility and are high in sodium content. Permeability is 
very slow, and surface runoff is slow to rapid. Available 
water capacity is very low. 

All areas are in native vegetation and are used for 
grazing. 

Representative profile of Orella clay in an area of 
Hisle and Orella soils, 0 to 15 percent slopes, 1,380 feet 
north and 180 feet east of the southwest corner of sec. 28, 
T. 42 N., R. 31 W.: 


Ai—0 to 1 inch, light-gray (10YR 7/2) silt loam, dark gray- 
ish brown (10YR 4/2) moist; weak, fine, platy and 
granular structure; soft, very friable; medium and 
coarse gravel on the surface; neutral; abrupt, 
broken boundary. 

AC—1 to 6 inches, brown (10YR 5/3) clay, grayish brown 
(10YR 5/2) crushing to brown (10YR 5/8) moist; 
weak, coarse, prismatic structure parting to weak, 
medium, blocky; very hard, very firm; many fine 
fragments of olive shale; strongly alkaline; clear, 
smooth boundary. 

C1—6 to 10 inches, olive (5Y 5/8) and olive-gray (5¥ 4/2) 
clay, dark grayish brown (2.5Y 4/2) moist; weak, 
coarse, prismatic structure parting to weak, fine, 
blocky; very hard, very firm; common fine and me- 
dium fragments of shale; strongly alkaline; clear, 
smooth boundary. 

C2—10 to 13 inches, variegated light brownish-gray (10YR 
6/2), light yellowish-brown (10YR 6/4), olive-gray 
(5¥ 5/2), and light-gray (SY 7/2) clay and soft 
Shale; bedded; hard, friable; strongly alkaline; 
abrupt, wavy boundary. 

€3—13 to 30 inches, gray (5Y 5/1), soft shale mottled with 
yellow, brown, and red; bedded; fracture planes 
evident; moderately alkaline. 


Depth to bedded, soft shale or mudstone ranges from 10 
te 20 inches. In some areas the soil is calcareous. The A 
horizon is commonly light gray or light grayish brown in 
hues of 10YR or 2.5Y and ranges from silt loam to silty 
clay. It is commonly less than 1 inch thick, but in places is 
as much as 3 inches thick. The rest of the profile ranges 
from 7.5YR through 5Y in hue. 

Orella soils are mapped with Hisle soils. In contrast with 
those soils, they are shallower over shale and do not have a 
columnar structured B horizon. They contain more sodium 
and are more alkaline than the nearby Conata soils. They 
are shallower over shale than the nearby Larvie soils. They 
also contain more sodium and are more alkaline than Samsil 
soils, which are shallow over shale. They are more clayey 
than Epping and Imlay soils, which are shallow over silt- 


stone, 

Orella-Badland complex (2 to 12 percent sche?) 
{Ox).—This mapping unit is 40 to 50 percent Orella soil, 
25 to 50 percent Badland, and 10 to 25 percent other 
soils. The Orella soil is in vegetated areas. The Badland 
parts are eroding exposures of shale and mudstone on 
low escarpments and cut banks and along eroding drain- 
ageways. 

Included in mapping are areas of Conata, Hisle, Im- 
lay, Larvie, and Norrest soils. Hisle soils, the most com- 
mon of these, are intermingled with Orella soils. 

Areas of this complex are not suitable for cultivation. 
Surface runoff is rapid. Available water capacity in the 
vegetated areas is low to very low. Permeability is very 
slow. 

All areas are used for grazing. Badland parts are 
barren of vegetation. Orella soil in Shallow range site, 
capability unit VIs—3, windbreak group 10; Badland in 
capability unit VIIIs-2, range site and windbreak group 
not assigned. 
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Promise Series 


The Promise series consists of deep, moderately well 
drained to well drained, nearly level to gently sloping, 
calcareous clayey soils on uplands. These soils formed in 
clayey material weathered in place from shale or washed 
in from adjacent slopes. 

In a representative profile the surface layer is dark- 
gray clay about 4 inches thick. The subsoil, about 29 
inches thick, is dark-gray clay in the upper part and 
grayish-brown clay in the lower part. It is extremely 
hard when dry and extremely firm when moist. The 
underlying material is light brownish-gray and grayish- 
brown clay. 

Promise soils are medium in organic-matter content 
and fertility. Permeability is slow to very slow, and 
surface runoff is slow to moderate. Available water ca- 
pacity is low to medium. 

Many areas are in native grass and are used for graz- 
ing and hay. Wheat, corn, sorghum, and alfalfa are the 
main crops in cultivated areas. 

Representative profile of Promise clay, 0 to 2 percent 
slopes, 1,200 feet south and 90 feet west of the northeast 
corner of sec. 32, T. 41 N., R. 26 W.: 


Ap—O to 4 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; weak, very fine, granular 
structure; hard, firm, slightly sticky; weak, fragile 
crust on surface crumbles to soft, very friable mulch; 
slight effervescence; mildly alkaline; abrupt,.smooth 
boundary. 

B21—4 to 13 inches, dark-gray (2.5Y 4/1) clay, very dark 
grayish brown (2.5Y 3/2) moist; darker colored 
tongues and streaks throughout the horizon; weak, 
medium and coarse, prismatie structure parting to 
weak, medium and fine, blocky; extremely hard, ex- 
tremely firm, very sticky and very plastic; shiny 
faces on peds; many very fine open pores; slight 
effervescence; mildly alkaline; gradual, smooth 
boundary. 

B22-—-18 to 21 inches, dark-gray (2.5Y 4/1) clay, very dark 
grayish brown (2.5Y 3/2) crushing to dark grayish 
brown (2.5Y 4/2) moist; weak, coarse, prismatic 
structure parting to weak and moderate, medium 
and coarse, blocky; extremely hard, extremely firm, 
very sticky and very plastic; shiny faces on peds; 
few slickensides that have intersecting surfaces; 
Many very fine open pores; slight effervescence; 
mildly alkaline; gradual, smooth boundary. 

B3—21 to 33 inches, grayish-brown (2.5¥ 6/2) clay, dark 
grayish brown (2.5Y 4/2) moist; darker colored 
tongues and filled cracks extend into this horizon; 
weak, coarse, prismatic structure parting to weak, 
medium and coarse, blocky; extremely hard, ex- 
tremely firm, very sticky and very plastic; common 
slickensides that have intersecting surfaces; strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 

Clica—33 to 45 inches, light brownish-gray (2.5Y 6/2) and 
grayish-brown (2.5Y 5/2) clay, grayish brown (2.5Y 
5/2) and dark grayish brown (2.5Y 4/2) moist; 
weak, coarse and very coarse, prismatic structure; 
extremely hard, extremely firm, very sticky and 
very plastic; few slickensides that have intersecting 
surfaces; common medium and coarse segregations 
of lime and gypsum; strong effervescence; mod- 
erately alkaline; diffuse, smooth boundary. 

C2—45° to 60 inches, light brownish-gray (2.5¥ 6/2) and 
grayish-brown (2.5Y 5/2) clay, grayish brown (2.5Y 
5/2), ight olive brown (2.65Y 5/3), and dark gray- 
ish brown (2.5Y 4/2) moist; massive; hard, firm, 
sticky and plastic; few medium segregations of 
salts, mostly gypsum; strong effervescence; mod- 
erately alkaline. 


Depth to bedded shale ranges from 40 to more than 60 
inches, but is commonly more than 60 inches. When the soil 
is dry, cracks as much as 1 inch wide and several feet long 
extend downward through the profile. The A horizon ranges 
from dark gray to grayish brown in hues of 10YR or 2.5Y, 
It is clay or silty clay and ranges from 2 to 8 inches in thick- 
ness. The B horizon is 2.5Y or 5Y in hue and ranges from 18 
to 32 inches in thickness. The C horizon in places contains 
fragments of shale. 

Promise soils are mapped with Mosher and Opal soils. 
They do not have the columnar structured B horizon that is 
typical of Mosher soils, and they contain less sodium than 
those soils. They commonly have a thicker B horizon than 
Opal soils and are deeper over shale. They formed in the 
same kind of clayey material as Kyle and Millboro soils, but 
they are darker colored than Kyle soils and lack the distinct 
sreuse of clay in the B horizon that is typical of Millboro 

Promise clay, 0 to 2 percent slopes (PcA)—The profile 
of this soil is the one described as representative of the 
series. In places the underlying material is gravelly. 

Included with this soil in mapping are areas of Opal 
soils on slight rises. 

This Promise soil takes in water slowly. Surface run- 
off is slow. The available water capacity is low to me- 
dium. Tilth is likely to deteriorate in cultivated areas. 
Controlling soil blowing, conserving moisture, and im- 
proving tilth are all concerns in management. 

Many areas are cultivated. Winter wheat, sorghum, 
alfalfa, and corn are the main crops. Clayey range site; 
capability unit IIIs-3; windbreak group 4. 

Promise clay, 2 to 5 percent slopes (Pc8).—This soil has 
long slopes. Included in mapping are areas of Opal soils 
on the tops and upper sides OF ridges. 

This Promise soil takes in water slowly and has mod- 
erate surface runoff. Tilth deteriorates in cultivated 
areas. Controlling water erosion and soil blowing is the 
main concern in management. 

Many areas are cultivated. Winter wheat, sorghum, 
corn, and alfalfa are the main crops. Other areas are in 
native grass and are used for grazing and hay. Clayey 
range site; capability unit [I1Ie4; windbreak group 4. 

Promise soils (0 to 3 percent slopes) (Pd) —These soils 
are in small, narrow tracts along upland drainageways. 
In most of these tracts they are nearly level, but in some 
slopes are as much as 6 percent. The profile of these soils 
is similar to the one described as representative of the 
series, but the surface layer is thicker and in places is 
silty clay or silty clay loam. In places, recent deposits of 
sediment are on the surface, and the soil beneath is 
layered with loamy or gravelly material. 

Included with these soils in mapping are areas of La- 
koma, Opal, and Samsil soils. All are at the edge of 
tracts of these Promise soils. 

Promise soils take in water slowly and have slow to 
moderate surface runoff, They commonly receive runoff 
from adjacent soils. Tilth is poor in cultivated areas. 

Most of the acreage is in native grass and is used for 
grazing. Overflow range site; capability unit TIIs-3; 
windbreak group 4. 

Promise and Opal clays, 0 to 2 percent slopes (PgA).— 
Some areas of this mapping unit are mainly Promise 
soils, some are mainly Opal soils, and some contain both 
soils. Slopes commonly are long and uniform. The sur- 
face is uneven because smal] ridges rise a few inches 
above the intervening troughs or small valleys. The 
ridges, about 2 feet wide, are spaced at regular intervals 
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and extend up and down the slope. In some of the level 
areas, the ridges and troughs are small mounds and de- 
pressions. Each soil has a profile that is similar to the 
profile described as representative of its respective series. 
The soils on the small ridges or mounds, however, com- 
monly are lighter colored, and those in the troughs are 
noncalcareous in the surface layer and upper part of the 
subsoil. 

Included with these soils in mapping are areas of Kyle 
soils on the small ridges and mounds. 

Promise and Opal soils take in water slowly. Surface 
runoff is slow, Tilth is poor in cultivated areas. Improving 
tilth and water intake is the main concern in manage- 
ment. 

Most of the acreage is in native grass and is used for 
grazing. Clayey range site; capability unit IIIs-3; wind- 
break group 4. 

Promise and Opal clays, 2 to 5 percent slopes (PgB).— 
Some areas of this mapping unit are mainly Promise 
soils, some are mainly Opal soils, and some contain both 
soils. Slopes commonly are long and uniform. The sur- 
face is uneven because small ridges rise a few inches 
above slightly depressed troughs or small valleys (fig. 
6). The ridges, about 2 feet wide, are spaced at regular 
intervals and extend up and down the slopes. Each soil 
has a profile that is similar to the profile described as 
representative of its respective series, but the soils on 
the small ridges are lighter colored, and those in the 


Figure 6.—Promise and Opal clays, 2 to 5 percent slopes. Small ridges and troughs are prominent features of the landscape. 


troughs commonly are noncalcareous in the surface 
layer and upper part of the subsoil. 

Included with these soils in mapping are areas of Kyle 
soils on ridges. 

Surface runoff is moderate. Controlling water erosion 
and soil blowing is the main concern in management. 
Most of the acreage is in native grass and is used for 
grazing. Clayey range site; capability unit IITe4; wind- 
break group 4. 

Promise-Mosher complex, 0 to 2 percent slopes 
(PmA].—This mapping unit is 70 to 80 percent Promise 
soils and 20 to 30 percent Mosher soils. These soils are 
along upland creeks and drainageways. In some areas 
the surface is uneven because small mounds rise a few 
inches above the small low areas. The mounds are Prom- 
ise soils, and the small low areas are Mosher soils. 

Included with these soils in mapping are areas of 
Buffington and Minatare soils. Buffington soils are along 
creeks. Minatare soils are in the intervening low areas. 

Promise and Mosher soils take in water slowly and 
have slow surface runoff. Tilth is generally poor in culti- 
vated areas. Improving tilth and water intake is the main 
concern in management. 

Most of the acreage is in native grass and is used for 
grazing. Capability unit IIIs-3; Promise soil in Clayey 
range site, windbreak group 4; Mosher soil in Claypan 
range site, windbreak group 9. 


; 
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Promise soils and Slickspots (0 to 3 percent slopes) 
{Ps)—Promise soils and Slickspots occur together in Jong, 
narrow, nearly level areas along drainageways. Propor- 
tions of each differ from one area to another. The surface 
layer of the Promise soil is clay, silty clay, or silty clay 
loam. In places, recent deposits of sediment are on the 
surface, and the soil beneath is layered with loamy or 
gravelly material. Scattered areas of Slickspots, or salt- 
affected spots, that are bare or sparsely vegetated occur 
throughout the mapping unit. 

Included in mapping are areas of Buffington and Mina- 
tare soils. Buffington soils are along some of the larger 
drainageways. Minatare soils are in or near areas of 
Slickspots, 

The close intermingling of Slickspots with Promise 
soils makes many areas unsuitable for cultivation. Tilth 
is poor. Surface runoff is slow to moderate. These soils 
commonly receive runoff water from adjacent soils. 

All the acreage is in native grass and is used for graz- 
ing. Promise soil in Overflow range site, capability unit 
IIIs-3, windbreak group 4; Slickspots in Thin Claypan 
range site, capability unit VIs-1, windbreak group 10. 


Ree Series 


The Ree series consists of deep, well-drained, nearly 
level to gently sloping loamy soils on high terraces or 
uplands. These soils formed in alluvium derived from 
different kinds of bedrock. ; 

In a representative profile the surface layer is dark 
grayish-brown loam about 7 inches thick. The subsoil, 
about 28 inches thick, is clay loam that is dark grayish 
brown in the upper part, grayish brown in the middle 
part, and light yellowish brown in the lower part. The 
upper part is hard when dry and friable when moist. 
The lower part is caleareous. The underlying material to 
a depth of 40 inches is calcareous, light brownish-gray 
loam. Below this is light yellowish-brown fine sandy 
loam. 

Ree soils are medium in organic-matter content and 
fertility. Permeability is moderate, and surface runoff 
is slow to moderate. Available water capacity is high. 

Many areas are in native grass and are used for graz- 
ing and hay. Wheat, sorghum, oats, corn, and alfalfa are 
the main crops. ; 

Representative profile of Ree loam in an area of Ree 
and Keya loams, 0 to 2 percent slopes, 2,520 feet south 
and 1,110 feet west of the northwest corner of sec. 26, T. 
41 N., R. 27 W.: 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) crushing to very dark 
grayish brown (10YR 3/2) moist; cloddy with weak, 
medium, granular structure; slightly hard, friable; 
neutral; abrupt, smooth boundary. 

B21t—7 to 14 inches, dark grayish-brown (10YR 4/2) clay 
loam, dark brown (10YR 38/8) moist; peds coated 
very dark grayish brown (10YR 3/2) moist; mod- 
erate, fine. prismatic structure parting to moderate, 
fine and medium, subangular blocky; hard, friable, 
slightly sticky; thin, continuous clay films; mildly 
alkaline; clear, smooth boundary. 

B22t—14 to 24 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) crushing to olive 
brown (2.5Y 4/3) moist; peds coated dark grayish 
brown (10YR 4/2), very dark grayish brown (10YR 
3/2) moist; moderate, medium, prismatic structure 
parting to moderate, medium, blocky; very hard, 


very firm, slightly sticky; thin, continuous clay 
films; mildly alkaline; gradual, smooth boundary. 

B3—24 to 30 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, light olive brown (2.5Y 5/8) moist; peds 
coated grayish brown (10YR 5/2), dark grayish 
brown (10YR 4/2) moist; weak, medium and coarse, 
prismatic structure parting to moderate, medium, 
subangular blocky and blocky; hard, friable; thin, 
continuous clay films; strong effervescence; mod- 
erately alkaline; gradual, smooth boundary. 

C1ea—-30 to 40 inches, light brownish-gray (2.5Y 6/2) loam, 
grayish brown (2.5Y 5/2) moist; weak, coarse, pris- 
matic structure; hard, friable; thin, very patchy 
clay films; common medium segregations of lime; 
violent effervescence; moderately alkaline; diffuse, 
smooth boundary. 

C2—40 to 60 inches, light yellowish-brown (2.5Y 6/3) fine 
sandy loam, light olive brown (2.5Y 5/3) moist; 
massive; soft, very friable; strong effervescence ; 
moderately alkaline. 


Depth to lime ranges from 15 to 30 inches. A few pebbles 
commonly occur throughout the soil. The A horizon is com- 
monly loam, but ranges from very fine sandy loam to light 
silty clay loam. It ranges from $3 to 8 inches in thickness, 
The B horizon is commonly heavy loam or clay loam, but 
in places the lower part is sandy clay loam. This horizon 
ranges from 16 to 28 inches in thickness. The C horizon is 
loam, sandy clay loam, or fine sandy loam, but in some pro- 


files sand and gravel are at a depth ranging from 40 to 60 
inches. 


Ree soils are mapped with Keya soils and are commonly 
near Altvan, Caputa, Lowry, Savo, and Tuthill soils. They 
have a thinner A horizon than Keya soils. They are deeper 
over sand and gravel than Altvan soils. They are less silty 
and have a less clayey B horizon than Caputa and Savo 
soils. They are less sandy than Tuthill soils, 

Ree loam, 2 to 5 percent slopes (Re8)—This soil is on 
fans at the mouths of small streams or drainageways 
that empty onto terraces or upland flats. It has a profile 
similar to the one described as representative of the 
series, but the surface layer and subsoil contain more 
gravel and in places recently deposited loamy to gravelly 
material is on the surface. 

This Ree soil has moderate surface runoff and receives 
runoff from other areas in some years. Available water 
capacity is high. Controlling erosion is the main concern 
in management. 

_ Most areas are in native grass and are used for graz- 
ing or hay. Silty range site; capability unit IIe-1; wind- 
break group 3. 

Ree and Keya loams, 0 to 2 percent slopes (RkA).—This 
mapping unit consists of Ree and Keya soils in propor- 
tions that differ from one area to another. The Ree soil 
is on very slight rises. It has the profile described as rep- 
resentative of the series, The Keya soil is in broad swales 
or slightly depressed flats. It is described under the head- 
ing “Keya Series.” 

Included with these soils in mapping are areas of Alt- 
van, Dunday, Lowry, Minatare, Savo, and Woodly soils. 
Altvan soils, the most common of these, are less than 40 
inches deep over gravel. Dunday and Woodly soils are 
in sandy areas. Lowry and Savo soils are in places where 
the terraces are mantled with silty material. Minatare 
soils and Slickspots are in some of the low areas. Inclu- 
sions commonly make up less than 15 percent of a given 
mapped area. 

Ree and Keya soils are medium to high in fertility 
and are easy to work. Surface runoff is slow. Available 
water capacity is medium to high. Conserving moisture 
is the main concern in management. 
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Many areas are cultivated. Winter wheat, sorghum, 
and alfalfa are the main crops. Capability unit TIc-2; 
Ree soil in Silty range site, windbreak group 3; Keya 
soil in Overflow range site, windbreak group 1. 

Ree and Keya loams, 2 to 5 percent slopes (RkB).— This 
mapping unit consists of Ree and Keya soils in propor- 
tions that differ from one area to another. The Ree soil 
is generally dominant. It has a profile similar to the 
one described as representative of the series, but in places 
the surface layer is thinner. The Keya soil is on foot 
slopes and in swales. It has the profile described as repre- 
sentative of the Keya series. 

Included with these soils in mapping are areas of 
Altvan, Dunday, Lowry, Savo, and Woodly soils. Altvan 
soils, the most common of these, are less than 40 inches 
deep over gravel. Dunday and Woodly soils are in small 
areas mantled with wind-deposited sand. Lowry and 
Baye soils are in some areas where this mantle is more 
silty. 

Ree and Keya soils have slow to moderate surface run- 
off. Controlling erosion is the main concern in manage- 
ment. 

Winter wheat, sorghum, and alfalfa are the main crops 
in cultivated areas. Other areas are in native grass and 
are used for grazing and hay. Silty range site; capability 
unit IIe-1; Ree soil in windbreak group 3, Keya soil in 
windbreak group 1. 


Reliance Series 


The Reliance series consists of deep, well-drained, 
gently sloping to sloping silty soils on uplands. These 
soils formed in silty loess. ; 

In a representative profile the surface layer is dark 
grayish-brown silty clay loam about 5 inches thick. The 
subsoil, about 27 inches thick, is dark grayish-brown and 
grayish-brown silty clay and clay that is hard when dry 
and firm when moist. The lower part is calcareous. The 
underlying material is calcareous, light brownish-gray 
clay and clay loam. ; : 

Reliance soils are medium in organic-matter content 
and fertility. Permeability is moderately slow, and sur- 
face runoff is moderate. Available water capacity is 
medium to high. 

Many areas are cultivated. Wheat, corn, sorghum, and 
alfalfa are the main crops. Other areas are in native 
grass and are used for grazing and hay. 

The Reliance soils in Mellette County are mapped only 
with Millboro soils. ; : ; 

Representative profile of Reliance silty clay loam in an 
area of Millboro-Reliance complex, 2 to 5 percent slopes, 
2,590 feet east and 420 feet north of the southwest corner 
of sec. 36, T. 41 N., R. 26 W.: 

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) silty clay 
loam, very dark brown (10YR 2/2) moist; cloddy 
with weak, fine, granular structure; slightly hard, 
friable; neutral; abrupt, smooth boundary. 

B21t—5 to 14 inches, dark grayish-brown (10¥R 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
weak, medium, prismatic structure parting to mod- 
erate, fine, subangular blocky and blocky; hard, firm; 
thin, continuous clay films; mildly alkaline; clear, 
wavy boundary. 

B22t—14 to 24 inches, grayish-brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; moderate, 
medium, prismatic structure parting to moderate, 


fine, subangular blocky; hard, firm; thin, continuous 
Clay films; mildly alkaline; clear, wavy boundary. 

B8ca—-24 to 82 inches, grayish-brown (2.5Y 5/2) clay crush- 
ing to light brownish gray (2.5Y 6/2), dark grayish 
brown (2.5Y 4/2) moist; moderate, medium, pris- 
matic structure parting to weak, fine, subangular 
blocky; hard, firm; thin, continuous and patchy clay 
films; few segregations of lime; violent effervescence; 
moderately alkaline; clear, wavy boundary. 

Cica—82 to 40 inches, light brownish-gray (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; weak, me- 
dium, prismatic structure; hard, friable; thin, patchy 
clay films; many segregations of lime; violent effer- 
vescence; moderately alkaline; gradual, wavy bound- 
ary. 

C2—40 to 50 inches, light brownish-gray (2.5Y 6/2) clay, 
dark grayish brown (2.5Y 4/2) moist; massive; 
hard, friable; violent effervescence; moderately alka- 
ne; gradual boundary. 

C38—50 to 60 inches, light brownish-gray (25Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; mas- 
sive; hard, friable; many pinholes; violent effer- 
vescence; moderately alkaline. 


Depth to lime ranges from 20 to 30 inches. The A horizon 
is dark gray or dark grayish brown in hue of 10YR and is 
8 to 7 inches thick. It is commonly silty clay loam, but 
ranges from silt loam to light silty clay. The B2t horizon is 
10YR or 2.5Y in hue and is heavy silty clay loam or silty 
clay that is 35 to 45 percent clay. The B3ca horizon ranges 
from silty clay loam or clay loam to silty clay or clay. The 
C horizon ranges from.loam to clay. In places bedded shale 
is at a depth ranging from 40 to 60 inches. 

Reliance soils are mapped with Millboro soils and are 
near Caputa, Opal, and Promise soils. They have a more 
silty and less sandy B horizon than Caputa soils. They are 
more silty and less clayey than Millboro, Opal, and Promise 
soils. They are similar to Savo soils, but have a thicker B 
horizon and are caleareous at a greater depth. 


Samsil Series 


The Samsil series consists of shallow, well-drained to 
excessively drained, sloping to steep, calcareous clayey 
soils on uplands. These soils formed in material weath- 
ered from the underlying shale. 

In a representative profile the surface layer is light 
brownish-gray clay about 3 inches thick. Below this is a 
transition layer of light-gray and grayish-brown clay 
that is hard when dry and friable when moist. The 
underlying material to a depth of 17 inches is light 
brownish-gray shaly clay. Below this is olive-gray shale. 

Samsil soils are low in organic-matter content and 
fertility. Permeability is slow, and surface runoff is mod- 
erate to rapid. Available water capacity is very low. 

Almost all areas are in native grass and are used for 
grazing. 

Representative profile of Samsil clay, 15 to 40 percent 
slopes, 180 feet north and 120 feet east of the center of 
sec. 20, T. 42 N., R. 28 W.: 

Al—O to 3 inches, light brownish-gray (2.5Y 6/2) clay, gray- 
ish brown (2.5Y 5/2) moist; weak, very fine, platy 
structure and weak, fine, granular; slightly hard, 
friable, sticky ; slight effervescence; moderately alka- 
line; abrupt, smooth boundary. 

AC—8 to 8 inches, light-gray (2.5Y 7/1) and grayish-brown 
(2.5Y 5/2) elay, grayish brown (2.5Y 5/2) moist; 
weak, medium, prismatic structure parting to weak, 
fine and medium, subangular blocky; hard, friable, 
Sticky and slightly plastic; root channels stained 
with darker colors; many very fine shale fragments; 
slight effervescence; moderately alkaline; clear, 
wavy boundary. 

C1—8 to 17 inches, light brownish-gray (2.5Y 6/2) shaly 
clay, dark grayish brown (2.5Y 4/2) moist; massive 
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with distinct bedding planes; hard, firm; more than 
40 percent chips and fragments of partially weath- 
ered shale; few stains of yellowish brown; common 
fine segregations of gypsum; slight effervescence; 
mildly alkaline; clear, smooth boundary. 

C2—17 to 28 inches, olive-gray (5Y 5/2), soft shale; bedded 
with platy structure of bedrock; hard, but brittle; 
plates stained with black and olive brown; few 
nests of gypsum in seams; slight effervescence; 
mildly alkaline. 


Depth to bedded shale ranges from 8 to 20 inches. A thin 
eruSt or a mulch of fine granules is commonly on the sur- 
face, Very fine fragments of shale make the soil easy to dig. 
The A horizon ranges from grayish brown to light gray in 
hues of 10YR through 5Y. It is clay or silty clay and is 2 to 
4 inches thick. In some profiles the C horizon contains few 
to many fine and medium segregations of lime. 

Samsil soils are mapped with Lakoma soils and are near 
Opal soils. They are shallower over shale than those soils. 
They contain less sodium and are less alkaline than Orella 
soils. They are more friable than Conata soils. They are less 
silty and more clayey than Epping and Imlay soils. 


Samsil clay, 15 to 40 percent slopes (Sat).—This soil is 
on the sides of buttes, ridges, and deeply dissected stream 
valleys. Many drainageways are in the areas. This soil 
has the profile described as representative of the series. 

Included with this soil in mapping are areas of Hisle, 
Lakoma, Minatare, Opal, and Promise soils. Hisle, Mina- 
tare, and Promise soils are in low areas along drainage- 


ways. Lakoma and Opal soils are in the lower parts of 
the areas and also on some of the wider ridges. 

This Samsil soil is not suitable for cultivation. Surface 
runoff is rapid, and available water capacity is very low. 
All areas are in native grass and are used for grazing. 
Shallow range site; capability unit VIIs-2; windbreak 
group 10. 

Samsil-Lakoma clays, 9 to 15 percent slopes (SID).— 
This mapping unit is 50 to 65 percent Samsil soil and 
35 to 50 percent Lakoma soil. These soils are on the sides 
of ridges, drainageways (fig. 7), and stream valleys, The 
Samsil soil is in the steeper, upper parts of these areas, 
and the Lakoma is in the less steep, lower parts. The 
Lakoma soil is described under the heading “Lakoma 
Series.” 

Included with these soils in mapping are areas of 
Opal and Promise soils. Opal soils are in the less steep, 
more stable parts of the landscape. Promise soils are on 
foot slopes and along drainageways. 

Samsil and Lakoma soils are too erodible and too 
droughty for cultivation. Surface runoff is moderate to 
rapid, and available water capacity is low to very low. 

All areas are in native grass and are used for grazing. 
Capability unit VIs-3; windbreak group 10; Samsil soil 
in Shallow range site, Lakoma soil in Clayey range site. 


Figure 7.—Drainageway in an area of Samsil-Lakoma clays, 9 to 15 percent slopes. 
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Samsil-Lakoma clays, 15 to 40 percent slopes (SIE).— 
This mapping unit is 60 to 80 percent Samsil soil and 20 
to 40 percent Lakoma soil. These soils are on the sides 
of buttes, ridges, drainageways, and stream valleys. 
These areas are commonly gullied and contain many 
drainageways that have short slopes. The Samsil soil is 
generally in the steeper, higher parts of the areas and at 
the heads of drainageways. The Lakoma soil is in the 
lower, less steep parts of the areas. The Lakoma soil is 
described under the heading “Lakoma Series.” 

Included with these soils in mapping are small areas 
of Opal and Promise soils. Opal soils are on narrow, 
gently sloping ridges. Promise soils are on foot slopes 
and along drainageways. 

_Samsil and Lakoma soils are not suitable for cultiva- 
tion. Surface runoff is rapid, and available water capac- 
ity is low to very low. 

All areas are in native grass and are used for grazing. 
Capability unit VIIs-2; windbreak group 10; Samsil 
a in Shallow range site, Lakoma soil in Clayey range 
site. 

Samail-Manter complex, 15 to 40 percent slopes 
(SmE).—This mapping unit is 50 to 65 percent Samsil soil, 
15 to 30 percent Manter soil, and 20 percent other soils. 
The Manter soil is on some of the ridges and slopes that 
are blanketed with wind-deposited sand. It is described 
under the heading “Manter Series.” 

Included with these soils in mapping are areas of 
Anselmo, Lakoma, Opal, Promise, Tuthill, and Valentine 
soils. Anselmo, Tuthill. and Valentine soils are in some 
of the sandy areas. Lakoma and Opal soils are in the 
less steep, clayey areas. Promise soils are on foot slopes 
and along drainageways. 

Samsil and Manter soils are not suitable for cultivation. 
Surface runoff is moderate to rapid. Water erosion and 
soil blowing are hazards. 

All areas are in native grass and are used for grazing. 
Capability unit VIIs-2; windbreak group 10; Samsil 
ee in Shallow range site, Manter soil in Sandy range 
Site. 

Samsil-Schamber complex, 15 to 40 percent slopes 
(SnE)—This mapping unit is 70 to 80 percent Samsil soil 
and 20 to 30 percent Schamber soil. These soils are on 
valley sides along the White and Little White Rivers and 
on steep fronts of high terraces. The Samsil soil is on 
the mid and lower parts of the areas, and the Schamber 
soil is on the upper parts on rounded, narrow ridges. 
The Samsil soil has a profile similar to the one described 
as representative of the series, but in places the surface 
layer is loam or sandy ]oam. The Schamber soil has the 
profile described as representative of the Schamber series. 

Included with these soils in mapping are areas of 
Lakoma and Murdo soils. Lakoma soils are in the lower 
ee of the areas. Murdo soils are near the Schamber 
soils, 

_Samsil and Schamber soils are not suitable for cultiva- 
tion. Surface runoff is moderate to rapid. Available 
water capacity is very low. 

All areas are in native grass and are used for grazing. 
Capability unit VIIs-2; windbreak group 10; Samsil soil 
in Shallow range site, Schamber soil in Very Shallow 
range site. 
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Samsil-Shale outcrop complex (15 to 40 percent 
slopes) (Ss)—-This mapping unit is 70 percent Samsil soil, 
20 percent Shale outcrop, and 10 percent other soils, 
Small eroded areas of shale or mudstone are scattered 
throughout the mapped areas around the heads of drain- 
ageways, on low buttes, and on cut-bank escarpments. 
Many eroding drainageways commonly are in the areas. 

Included in mapping are areas of Conata, Imlay, La- 
koma, and Larvie soils. Differences in the kind of shale 
or mudstone underlying the areas determine the location 
of these inclusions. 

Areas of this complex have rapid surface runoff and 
are subject to severe geologic erosion. All soil areas are 
in native grass and are used for grazing. Shale outcrop 
areas have a sparse vegetative cover or are barren. Sam- 
sil soil in Shallow range site, capability unit VIIs-2, 
windbreak group 10; Shale outcrop in capability unit 
VIIIs-2, range site and windbreak group not assigned. 


Sandy Land 


Sandy land (10 to 25 percent slopes) (St) is 30 to 80 
percent undifferentiated sandy soils and 20 to 70 percent 
elaypan soils. The sandy soils, similar to Dunday and 
Valentine soils, are intermingled with Anselmo, Manter, 
and Tuthill soils. The claypan soils, similar to White- 
lake soils, are in low places between undulations of the 
sandy soils. Included in mapping are a few areas of 
Larvie soils. : 

Sandy land is subject to soil blowing if the surface is 
disturbed. Root development is restricted in the claypan 
soils. 

All areas are in native grass and are used for grazing. 
Sands range site; capability unit VIe-7; windbreak 
group 10. 


Savo Series 


The Savo series consists of deep, well-drained, nearly 
level to gently sloping silty soils on terraces and up- 
lands. These soils formed in silty material deposited by 
wind or water. 

In a representative profile the surface layer is dark- 
gray silty clay loam about 4 inches thick. The subsoil, 
about 16 inches thick, is silty clay loam that is dark gray 
in the upper part, grayish brown and dark grayish 
brown in the middle part, and light brownish gray in the 
lower part. The middle part is very hard when dry and 
very firm when moist. The lower part is calcareous. The 
underlying material to a depth of 58 inches is calcareous, 
light brownish-gray silty clay loam. Below this is cal- 
careous, multicolored sand and gravel. 

Savo soils are medium in organic-matter content and 
fertility. Permeability is moderately slow, and surface 
runoff is slow to moderate. Available water capacity is 
medium to high. 

Many areas are cultivated. Wheat, sorghum, oats, corn, 
and alfalfa are the main crops. Other areas are in native 
grass and are used for grazing and hay. 

Representative profile of Savo silty clay loam, 0 to 2 
percent slopes, 540 feet north and 520 feet east of the 
center of sec. 27, T, 41 N., R. 27 W.: 


Ap—0 to 4 inches, dark-gray (10YR 4/1) silty clay loam, 
black (10YR 2/1) crushing to very dark brown 
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(10YR 2/2) moist; weak, fine, granular and sub- 
angular blocky structure; soft, friable; neutral; 
abrupt, smooth boundary. 

B21t—4 to 10 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark brown (10YR 2/2) crushing to very dark 
grayish brown (10YR 3/2) moist; moderate, me- 
dium, prismatic structure parting to moderate, fine, 
subangular blocky; hard, friable; thin, patchy clay 
films on faces of peds; neutral; clear, smooth bound- 
ary. 

B22t—10 to 16 inches, grayish-brown (2.5¥ 5/2) and dark 
grayish-brown (2.5¥ 4/2) heavy silty clay loam, 
very dark grayish brown (2.5Y 8/2) crushing to 
dark grayish brown (2.5Y 4/2) moist; moderate, 
medium and coarse, prismatic structure parting to 
moderate, medium, blocky; very hard, very firm; 
thin, continuous clay films on faces of peds; neutral; 
clear, smooth boundary. 

B3—16 to 20 inches, light brownish-gray (2.5Y 6/2) heavy 
silty clay loam, grayish brown (2.5Y 5/8) moist; 
moderate, medium and coarse, prismatic structure 
parting to moderate, medium, subanglar blocky; 
very hard, very firm; many very fine pores; strong 
effervescence; mildly alkaline; clear, wavy bound- 


ary. 

Cica—20 to 40 inches, light brownish-gray (2.5Y 6/2) silty 
clay loam, grayish brown (2.5Y 5/3) moist; weak, 
coarse, prismatic structure parting to weak, me- 
dium, subangular blocky; very hard, firm; many 
fine pores; common medium segregations of lime; 
violent effervescence; moderately alkaline; gradual, 
smooth boundary. 

C2ca—40 to 58 inches, light brownish-gray (2.5Y 6/2) light 
silty clay loam, grayish brown (2.5Y 5/8) moist; 
massive; very hard, friable; common medium segre- 
gations of lime; violent effervescence; moderately 
alkaline; clear, smooth boundary. 

IIC3—58 to 60 inches, multicolored sand and gravel; single 
grained; loose; strong effervescence. 


Depth to lime ranges from 12 to 20 inches. The A horizon 
ranges from dark gray to grayish brown in hue of 10YR. 
It is silty clay loam or silt loam and ig 2 to 6 inches thick. 
The B horizon is silty clay loam or silty clay that ranges 
from 35 to 50 percent in clay content. The B horizon ranges 
from 12 to 19 inches in thickness. The C horizon is silty 
clay loam or silt loam. The Cea horizon contains few to 
common, fine to medium segregations of Hime. Sand and 
ints between a depth of 40 to 60 inches, occur in some 

rofiles, 


Savo soils are near Lowry and Ree soils and have profiles 
similar to those of Caputa and Reliance soils, They have a 
more clayey B horizon than Lowry and Ree soils. They are 
more silty than Caputa soils. They have a thinner B horizon 
and are shallower over lime than Reliance soils. 

Savo silty clay loam, 0 to 2 percent slopes (SuA).—This 
soil is on high terraces and uplands. It has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of Keya, 
Promise, Ree, and Woodly soils. Keya and Woodly soils 
are in swales. Ree soils are in the less silty areas. Prom- 
ise soils are on clayey flats or along drainageways. 

This Savo soil has slow surface runoff. Permeability 
is moderately slow, and available water capacity is me- 
dium to high. The main concerns in management are 
conserving moisture and controlling soil blowing. 

Winter wheat, sorghum, corn, and alfalfa are the main 
crops in cultivated areas. Other areas are in native grass 
and are used for grazing and hay. Silty range site; 
capability unit ITc-2; windbreak group 3. 

Savo silty clay loam, 2 to 5 percent slopes (SuB).— 
This soil is on high terraces and uplands. Included with 
this soil in mapping are areas of Altvan, Keya, Promise, 
and Ree soils. 


This Savo soil has moderate surface runoff. The main 
concern in management is controlling water erosion and 
soil blowing. 

Winter wheat, sorghum, corn, and alfalfa are the main 
crops in cultivated areas. Other areas are in native grass 
and are used for grazing or hay. Silty range site; capa- 
bility unit Tle-1; windbreak group 3. 

Savo silty clay loam, 5 to 9 percent slopes (SuC).— 
This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
slightly thinner. Included with this soil in mapping are 
areas of Altvan, Keya, Lowry, Murdo, and Ree soils. 

This Savo soil has moderate surface runoff. Controlling 
water erosion and soil blowing is the main concern in 
management. 

Most areas are in native grass and are used for graz- 
ing. Silty range site; capability unit IITe-1; windbreak 
group 3. 


Schamber Series 


The Schamber series consists of well-drained to ex- 
cessively drained, strongly sloping to steep loamy soils 
that are very shallow over sand and gravel. These soils 
formed in a thin layer of loam or gravelly loam mate- 
rial over sand and gravel. They are on terraces or the 
remnants of terraces on uplands. 

In a representative profile the surface layer is grav- 
elly loam about 6 inches thick. It is grayish brown in 
the upper part and is brown and calcareous in the lower 
part. Below this is calcareous, light brownish-gray sand 
and gravel. 

Schamber soils are low in organic-matter content and 
fertility. Permeability is se and surface runoff is 
moderate to rapid. Available water capacity is low to 
very low. ; 

All areas are in native grass and are used for grazing. 

Representative profile of Schamber gravelly loam in 
an area of Samsil-Schamber complex, 15 to 40 percent 
slopes, 1,200 feet north and 510 feet west of the southeast 
corner of sec. 11, T. 44 N., R. 32 W.: 


Al1—0 to 2 inches, grayish-brown (10YR 5/2) gravelly loam, 
very dark grayish brown (10YR 3/2) moist; weak, 
fine, granular and subangular blocky structure; 
slightly hard, friable; neutral; abrupt, smooth 
boundary. 

A12—2 to 6 inches, brown (10YR 5/3) gravelly loam, dark 
grayish brown (10YR 4/2) moist; weak, fine, granu- 
lar and subangular blocky structure; slightly hard, 
friable; strong effervescence; moderately alkaline; 
clear, wavy boundary. 

Clea—6 to 20 inches, light brownish-gray (10YR 6/2) sand 
and gravel, grayish brown (10YR 5/2) moist; single 
grained; loose; many white masses of segregated 
lime; lime coatings on lower sides of pebbles; strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 

C2ca—20 to 60 inches, multicolored sand and gravel; single 
grained; loose; common masses and coatings of seg- 
regated lime in upper part, few in lower part; 
strong effervescence; moderately alkaline. 


The A horizon ranges from grayish brown to pale brown 
in hue of 10YR. It is gravelly loam or loam and ranges from 
4 to 10 inches in thickness. In some profiles the Clca horizon 
is gravelly sandy loam, loamy sand, or sand. 

The Schamber soils in this county are mapped with Murdo 
and Samsil soils. They are shallower over sand and gravel than 
Murdo soils. 
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Schamber-Murdo gravelly loams, 15 to 25 percent 
slopes (SvE)—This mapping unit is about 70 percent 
Schamber soil and about 80 percent Murdo soil. The 
Schamber soil is generally in the steeper, upper parts of 
the areas. The Murdo soil is in the less steep parts and 
on ridges. The Murdo soil is described under the heading 
“Murdo Series.” 

Included in the areas mapped near Badland are small 
amounts of Conata, Imlay, and Larvie soils. These soils 
are in places where gravel deposits are thin. 

Schamber and Murdo soils are too droughty and too 
steep for cultivation. All areas are in native grass and 
are used for grazing. Capability unit VIIs—4; wind- 
break group 10; Schamber soil in Very Shallow range 
site, Murdo soil in Shallow to Gravel range site. 

Schamber-Samsil complex, 15 to 40 percent slopes 
{SwE}.—This mapping unit is about 60 percent Schamber 
soil and about 40 percent Samsil soil. These soils are on 
edges of terraces above the larger streams and on scat- 
tered ridges on uplands. The Schamber soil is on the 
higher parts of the areas. The Samsil soil is on the lower 
parts of the areas. The Samsil soil has a profile similar 
to the one described as representative of its series, but 
in places the soil has a thin loam or gravelly loam sur- 
face layer. 

Included with these soils in mapping are areas of 
Lakoma and Murdo soils. Lakoma soils are on the lower 
parts of the area. Murdo soils are intermingled with 
Schamber soils. 

Schamber and Samsil soils are not suitable for culti- 
vation. Surface runoff is rapid. All areas are in native 
grass and are used for grazing. Capability unit VIIs4; 
windbreak group 10; Schamber soil in Very Shallow 
range site, Samsil soil in Shallow range site. 


Stirk Series 


The Stirk series consists of deep, moderately well 
drained to well drained, nearly level, calcareous clayey 
soils on bottom land or along upland streams. These 
soils formed in clayey alluvium. 

In a representative profile the surface layer is light- 
gray clay about 1 inch thick. Below this is about 6 inches 
of gray and light brownish-gray clay that is extremely 
hard when dry and extremely firm when moist. The 
underlying material is light-gray clay stratified with thin 
lenses of coarser material. 

Stirk soils are low in organic-matter content and fer- 
tility. Permeability is slow to very slow, and surface 
runoff is slow. Most areas are subject to flooding. Avail- 
able water capacity is low to medium. 

Almost all the areas are in native grass and are used 
for grazing or hay. 

Representative profile of Stirk clay, 2,300 feet east and 
690 feet north of the southwest corner of sec. 25, T. 42 
N., BR. 82 W.: 

Al—0 to 1 inch, light-gray (10YR 7/1) clay, light brownish 
Bray (10YR 6/2) moist; smooth, platy crust on 
Surface; weak, fine, subangular blocky structure 
parting to weak, fine, granular beneath; hard, fri- 
able, sticky and slightly plastic; strong effervescence ; 
moderately alkaline; abrupt, smooth boundary. 

C1-—1 to 7 inches, gray (10YR 5/1) and light brownish-gray 
(1OXR 6/2) clay, dark gray (10YR 4/1) and dark 
grayish brown (10YR 4/2) crushing to grayish 


brown (10YR 5/2) moist; weak, medium and coarse, 
prismatic structure parting to weak, coarse and fine, 
subangular blocky; extremely hard, extremely firm, 
very sticky and very plastic; strong effervescence; 
moderately alkaline; clear, smooth boundary. 

C2—7 to 60 inches, light-gray (2.5Y 7/2) clay, light brownish 
gray (2.5Y 6/2) moist; weak, coarse, prismatic struc- 
ture parting to weak, coarse, subangular blocky; 
extremely hard, extremely firm, very sticky and very 
plastic; stratified with thin lenses of coarser mate- 
rial; few fine segregations of salts; strong effer- 
vescence ; moderately alkaline; clear, wavy boundary. 

The profile commonly is stratified with thin lenses of silty 
clay, silty clay loam, clay loam, and silt loam. Clay content 

between a depth of 10 and 40 inches averages more than 60 

percent. Below 40 inches, the soil ranges from clay to sandy 

loam. When the soil is dry, cracks as much as 8 inches wide 

extend downward to a depth of 20 inches or more. The A 

horizon ranges from dark gray to light gray in hues of 10YR 

through 5Y and is 1 to 4 inches thick. The C horizon com- 

monly has buried, dark-colored layers below a depth of 30 

inches in some profiles. 

Stirk soils are near Buffington and Haverson soils. They 
are more clayey than Buffington and Haverson soils. They 
are more poorly drained than Kyle soils. 


Stirk clay (0 to 4 percent slopes) (Sy).—This soil is on 
bottom land along drainageways and creeks, mainly in 
and near the Badland parts of the county. Areas are 
small and irregularly shaped. Slopes are mostly nearly 
level, but range to as much as 4 percent in places where 
gently sloping fans are included. 

This soil has poor tilth. Surface runoff is slow, and the 
areas are subject to flooding. All areas are in native 
grass and are used for grazing or hay. Overflow range 
site; capability unit VIs-1; windbreak group 10. 


Tuthill Series 


The Tuthill series consists of deep, well-drained, nearly 
leve] to undulating or sloping loamy soils on uplands 
and terraces. These soils formed in eolian sand. 

In a representative profile the surface layer is grayish- 
brown fine sandy loam about 3 inches thick. The subsoil, 
about 36 inches thick, is dark-brown fine sandy loam in 
the upper part, brown sandy clay loam in the middle 
part, and light brownish-gray sandy loam in the lower 
part. The middle part is very hard when dry and friable 
when moist. The underlying material is pale-brown 
loamy sand. 

Tuthill soils are medium in organic-matter content and 
fertility. Permeability is moderate, and surface runoff 
is slow to moderate. Available water capacity is medium. 

Many areas are in native grass and are used for graz- 
ing and hay. Wheat, corn, sorghum, and alfalfa are the 
main crops. ; 

Representative profile of Tuthill fine sandy loam in an 
area of Manter-Tuthil] fine sandy loams, 6 to 9 percent 
slopes, 573 feet east and 57 feet north of the southwest 
corner of sec. 20, T. 40 N., R. 30 W.: 

Al—O0 to 3 inches, grayish-brown (10¥R 5/2) fine sandy 
loam, very dark brown (10YR 2/2) moist; weak, 
fine, granular and subangular blocky structure; soft, 
very friable; neutral; clear, smooth boundary. 

B21t—3 to 8 inches, dark-brown (7.5YR 4/2) heavy fine 
sandy loam, dark brown (7.5YR 3/2) moist; weak, 
medium, prismatic structure parting to weak, coarse, 
blocky; hard, friable, sticky; neutral; clear, smooth 


boundary. 
B22t—8 to 17 inches, brown (7.5YR 5/2) light sandy clay 
loam, dark brown (7.5YR 4/2) moist; moderate, 
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medium and coarse, prismatic structure parting to 
weak, coarse, blocky; very hard, friable, very sticky; 
thin, continuous clay films that have bridging be- 
tween sand grains; neutral; gradual, smooth bound- 


ary. 

B23t—17 to 24 inches. brown (7.5¥R 5/2) Mght sandy clay 
loam, dark brown (7.5YR 4/2) moist; moderate, 
coarse, prismatic structure parting to moderate, 
coarse, blocky; very hard, friable, very sticky; thin, 
continuous clay films on faces of prisms; neutral; 
gradual, smooth boundary. 

B3—24 to 39 inches, light brownish-gray (10YR 6/2) heavy 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak, coarse, prismatic structure; hard, friable, 
sticky; thin, patchy clay films; neutral; gradual, 
smooth poundary. 

C—38 to 60 inches, pale-brown (10YR 6/3) loamy sand, dark 
grayish brown (10YR 4/2) moist; massive; slightly 
hard, very friable; mildly alkaline. 

Depth to lime ranges from 86 inches to more than 60 
inches. The A horizon is grayish brown or dark grayish 
brown in hue of 10YR. It is commonly fine sandy loam, but 
in some profiles is loam or silt loam. It ranges from 3 to 9 
inches in thickness. The B2t horizon is heavy sandy loam or 
sandy clay loam and ranges from 12 to 25 inches in thick- 
ness. The C horizon is commonly loamy sand, but ranges 
pom en te fine be oe a enn of 40 inches. In places 
shale, siltstone, or sand an ravel are at a depth ran 
from 40 to 60 inches. . pence ae 


Tuthill soils are mapped with Manter, Whitelake, and 
Woodly solls. They are commonly near Caputa and Ree soils. 
They have a more clayey B horizon than Manter and White- 
lake soils. They have a less clayey B horizon than Caputa 
soils. They have a more sandy B horizon than Ree soils. They 
have a thinner A horizon than Woodly soils, 

Tuthill fine sandy loam, 3 to 6 percent slopes (ThB).— 
This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
slightly thicker. B 

Included with this soil in mapping are areas of An- 
selmo, Larvie, Manter, Norrest, and Ree soils. Anselmo 
and Manter soils are intermingled with Tuthill soils in 
some areas. Larvie, Norrest, and Ree soils are in places 
where the wind-deposited sandy material is thin or miss- 
ing. 
This Tuthill soil has moderate surface runoff. Con- 
trolling water erosion and soil blowing is the main con- 
cern in management. 

Many areas are in native grass and are used for graz- 
ing or hay. Alfalfa is the main crop, but winter wheat 
and sorghum also are grown. Sandy range site; capabil- 
ity unit I[Ie-8; windbreak group 5. 

Tuthill-Opal complex, 2 to 9 percent slopes (ToC).— 
This mapping unit is 60 to 80 percent Tuthill soil and 
20 to 40 percent Opal soil. The Opal soil is in places 
where the wind-deposited sandy material is thin over the 
underlying clay or shale. The Tuthill soil has a profile 
similar to the one described as representative of its 
series, but in places clay or shale is at a depth ranging 
from 40 to 60 inches. The Opal soil has a profile similar 
to the one described as representative of its series, but 
the surface layer is loam to clay loam. 

Included with these soils in mapping are areas of 
Anselmo, Manter, and Promise soils. Anselmo and Man- 
ter soils are intermingled with Tuthill soils. Promise 
soils are near Opal soils. 

Tuthill and Opal soils have moderate surface runoff. 
The Tuthill soil has better tilth, is more permeable, and 
has higher available water capacity than the Opal soil. 


Controlling water erosion and soil blowing is the main 
concern in management. 

Many areas are in native grass and are used for graz- 
ing. Alfalfa, sorghum, and winter wheat are the main 
crops. Capability unit [Ve-8; Tuthill soil in Sandy range 
site, windbreak group 5; Opal soil in Clayey range site, 
windbreak group 4. 

Tuthill and Whitelake fine sandy loams, 0 to 5 per- 
cent slopes (Tu8).—This mapping unit consists of Tuthill 
and Whitelake soils in proportions that differ from one 
area to another. Many areas are on terraces along streams 
and upland drainageways. The Tuthill soil is on undula- 
tions or rises. It has a profile similar to the one described 
as representative of its series, but the surface layer is 
slightly thicker. The Whitelake soil is in the lower, more 
level areas. It has a profile similar to the one described 
as representative of its series, but in places the surface 
layer is thinner. 

Included with these soils in mapping are areas of 
Woodly soils in some of the low areas. Also included are 
claypan soils that are similar to Whitelake soils, but have 
a very thin surface layer. 

Tuthill and Whitelake soils have slow surface runoff. 
The claypan subsoil of the Whitelake soil restricts root 
development. Soil blowing is a hazard if the surface is 
disturbed. 

Most areas are in native grass and are used for graz- 
ing. Sandy range site; windbreak group 5; Tuthill soil 
in capability unit IIJe-8, Whitelake soil in capability 
unit [Ve-13. 

Tuthill-Woodly fine sandy loams, 0 to 3 percent 
slopes (TwA].—This mapping unit is about 60 percent Tut- 
hill soil, about 30 percent Woodly soil, and 10 percent 
other soils. The Tuthill soil is on slight rises. It has a 

rofile similar to the one described as representative of 
its series, but the surface layer is thicker and is loam in 
a few places. The Woodly soil is in the lower areas. It 
is described under the heading “Woodly Series.” 

Included with these soils in mapping are areas of 
Anselmo and Manter soils on the upper parts of slight 
rises, adjacent to Tuthill soils. Also included in some 
areas are any of several soils that formed in material 
underlying the wind-deposited sand. 

Tuthill and Woodly soils are medium to high in fer- 
tility and have medium to high available water capacity. 
Surface runoff is slow. Soil blowing is a hazard. Con- 
trolling soil blowing is the main concern in management. 

Alfalfa, winter wheat, and sorghum are the main 
crops. Other areas are in native grass and are used for 
grazing or hay. Sandy range site: capability unit [Te-7; 
windbreak group 5. 

Tuthill-Woodly fine sandy loams, 3 to 6 percent 
slopes (TwB).—This mapping unit is 60 to 70 percent Tut- 
hill soil, 20 to 80 percent Woodly soil, and 10 percent 
other soils. The Tuthill soil is on rises. It has a profile 
similar to the one described as representative of the 
Tuthill series, but the surface layer is slightly thicker 
and is loam in a few places. The Woodly soil is in swales 
and low areas between rises. It has the profile described 
as representative of the Woodly series. 

Included with these soils in mapping are areas of 
Anselmo and Manter soils on the upper parts of rises, 
adjacent to Tuthill soils. Also included, in some areas 
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where the mantle of sand is thin or missing, are silty to 
clayey soils that formed in material underlying wind- 
deposited sand. 

Tuthill and Woodly soils have slow to moderate sur- 
face runoff. Controlling water erosion and soil blowing 
is the main concern in management. 

Alfalfa, winter wheat, and sorghum are the main crops. 
Other areas are in native grass and are used for grazing 
or hay. Sandy range site; capability unit I1Ie-8; wind- 
break group 5. 


Valentine Series 


The Valentine series consists of deep, excessively 

drained, rolling to steep sandy soils on uplands. These 
soils formed in eolian sand. 
, Ina representative profile the surface layer is grayish- 
brown fine sand about 2 inches thick. Below this is a 
transition layer of gravish-brown fine sand about 6 inches 
thick. The underlying material is pale-brown fine sand. 

Valentine soils are low in organic-matter content and 
fertility. Permeability is rapid, and surface runoff is 
slow to very slow. Available water capacity is low. Sus- 
ceptibility to soil blowing is very high. 

All areas are in native grass and are used for grazing. 

Representative profile of Valentine fine sand, 15 to 35 
percent slopes, 1,670 feet. south of the northeast corner 
of sec. 20, T. 40 N., R. 82 W.: 

Al—0 to 2 inches, grayish-brown (10YR 5/2) fine sand, 
very dark grayish brown (10YR 8/2) moist; weak, 
very fine, granular structure parting to single 
grained; soft, very friable; neutral; abrupt, smooth 
boundary. 

AC—2 to 8 inches, grayish-brown (10YR 5/2) fine sand, very 
dark grayish brown (10YR 8/2) crushing to dark 
grayish brown (10YR 4/2) moist; very weak, me- 
dium, prismatie structure parting readily to single 
grained; loose; neutral; clear, smooth boundary. 

C—8 to 60 inches. pale-brown (10YR 6/8) fine sand, dark 


brown (10Y¥R 4/3) moist; single grained; loose: 
neutral. 


' The A horizon ranges from grayish brown to pale brown 
in hue of 10YR. It is fine sand or loamy fine sand and is 2 
to 6 inches thick. The AC horizon is intermediate in color 
between the A and C horizons. The C horizon ranges from 
light brownish gray or pale brown to very pale brown in hue 
of 10YR. In places it has thin, dark-colored layers and is 
stratified with layers of coarser sand. 

_ Valentine soils are mapped with Dunday soils and are 
similar to Bankard soils. Compared with Dunday soils, they 
have thinner horizons that are very dark grayish brown or 
darker when moist. They are less stratified than the cal- 
careous Bankard soils, which formed in sandy alluvium. 

Valentine fine sand, 15 to 35 percent slopes (VaE).— 
This soil is in areas where several feet of loose sand has 
been deposited. Some areas have short, convex slopes 
typical of sandhills and include places that are less slop- 
ing. Other areas have steep slopes along drainageways. 

Included with this soil in mapping are areas of Dun- 

day soils. Also included in some of the steep areas along 
drainageways are Conata, Epping. Imlay, Larvie, and 
Norrest soils, depending on the kind of underlying mate- 
rial. 
_ This Valentine soil is highlv susceptible to soil blow- 
ing. Surface runoff is slow. All areas are in native grass 
and are used for grazing (fig. 8). Sands range site; capa- 
bility unit VIIe-1; windbreak group 10. 


Wanblee Series 


The Wanblee series consists of moderately deep, mod- 
erately well drained, nearly level to gently sloping silty 
soils that have a claypan subsoil. These soils formed in 
material weathered from the underlying siltstone. They 
are on broad flats and foot slopes and along drainage- 
ways on uplands. 

In a representative profile the surface layer is gray 
silt loam about 1 inch thick. The subsoil contains sodium 
and is about 6 inches thick. It is dark-gray silty clay 
loam in the upper part and calcareous, brown silty clay 
loam in the lower part. The upper part is extremely hard 
when dry and very firm when moist. The underlying 
material to a depth of 20 inches is calcareous, pinkish- 
gray light silty clay loam. Below this is calcareous, pink- 
ish-gray, light-gray, and white, soft siltstone. 

Wanblee soils are low in organic-matter content and 
fertility. Permeability is slow, and surface runoff is slow. 
Available water capacity is low. 

Almost all the areas are in native grass and are used 
for grazing. 

Representative profile of Wanblee silt loam in an area 
of Wanblee-Wortman association, 0 to 5 percent slopes, 
2,460 feet east and 288 feet north of the southwest corner 
of sec. 5, T. 40 N., R. 32 W.: 


A2—0 to 1 inch, gray (10YR 6/1) silt loam, dark grayish 
brown (10YR 4/2) crushing to grayish brown (10YR 
5/2) moist; weak, fine, platy and granular struc- 
ture; slightly hard, friable; many very fine pores, 
mostly blocked; moderately alkaline; abrupt, wavy 
boundary. 

B2t—1 to 3 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark grayish brown (10YR 3/2) moist; strong, 
medium and fine, columnar structure parting to 
moderate, fine, blocky; extremely hard, very firm; 
gray silt of the A2 horizon caps the columns; thin, 
continuous clay films; strongly alkaline; abrupt, 
smooth boundary. 

B3—3 to 7 inches, brown (7.5YR 5/2) silty clay loam, dark 
brown (7.5YR 8/2) crushing to dark brown (7.5YR 
4/2) moist; weak, coarse, prismatic structure part- 
ing to weak, medium and fine, blocky; very hard, 
firm; common fine bits and particles of siltstone; 
violent effervescence; strongly alkaline; clear, 
smooth boundary. 

Clsa—7 to 20 inches, pinkish-gray (7.5YR 7/2) light silty 
clay loam, brown (7.5YR 5/2) moist; weak, coarse, 
prismatic structure; slightly hard, firm; common 
fine bits and fragments of siltstone; few fine threads 
of segregated lime and other salts; violent effer- 
vescence; strongly alkaline; gradual, smooth bound- 
ary. 

C2—20 to 40 inches, pinkish-gray (7.5YR 6/2), light-gray 
(75YR 7/1), and white (N 8/0), soft siltstone that 
crushes easily to silt loam, brown (7.5YR 5/2) 
moist; bedded; breaks out into fine blocky frag- 
ments; slightly hard, friable; common fine threads 
of segregated lime; violent effervescence; strongly 
alkaline. 


Bedded soft siltstone is commonly at a depth of 20 to 40 
inches. The A horizon is silt loam, loam, or very fine sandy 
loam and ranges from Jess than 1 inch to 4 inches in thick- 
ness. The B2t horizon is silty clay loam or silty clay and 
ranges from 2 to 9 inches in thickness. Segregations of salts 
commonly are in the B3 horizon. the upper C horizon, or 
both. 

Wanblee soils are mapped with Whitelake and Wortman 
soils. They have thinner A and B horizens than those soils. 
They have a more clayey, less sandy B horizon than White- 
lake soils, They are similar to Minatare soils, but formed 
Over siltstone, whereas Minatare soils formed in alluvium. 
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Figure 8—Range on Valentine fine sand, 15 to 35 percent slopes. 


Wanblee-Whitelake complex (0 to 6 percent slopes) 
{Wa).—This mapping unit is about 50 percent Wanblee 
soil, about 30 percent Whitelake soil, and 20 percent 
other soils. These soils are mostly on stream terraces and 
are moderately deep over siltstone. Scattered areas of 
wind-deposited sand occur throughout the mapped areas. 
The surface of these areas is uneven. Small mounds rise 
1 to 8 feet above the lower parts of the area. The Wan- 
blee soil is in the lower areas. It has a profile similar to 
the one described as representative of the Wanblee series, 
but the surface Jayer is fine sandy loam in places, and 
the depth over siltstone is more than 40 inches in places. 
The Whitelake soil is on the mounds. It has the profile 
described as representative of the Whitelake series. 

Included with these soils in mapping are areas of 
Duroc, Huggins, Kadoka, and Wortman soils. Duroc 
soils are along some of the drainageways. Huggins and 
Kadoka soils are on rises. Wortman soils are commonly 
on, low mounds above the Wanblee soils. 

Wanblee and Whitelake soils have slow surface runoff. 
Permeability is very slow in the Wanblee soil. The Wan- 
blee soil, which is not suitable for cultivation, limits the 
use of this complex. 

All areas are in native grass and are used for grazing. 
Wanblee soil in Thin Claypan range site, capability unit 


VIs-1, windbreak group 10; Whitelake soil in Sandy 
range site, capability unit [Ve-18, windbreak group 5. 
Wanblee-Wortman association, 0 to 5 percent slopes 
(WbB).—This mapping unit is 50 percent Wanblee soil, 
20 to 40 percent Wortman soil, and 10 to 30 percent other 
soils. These soils have an uneven surface because low 
mounds rise a few inches above small depressions or low 
areas. The Wanblee soil is in the low areas or small de- 
pressions that range to as much as several feet in diam- 
eter. The Wortman soil is on the small mounds or very 
slight rises. Each of these soils has the profile described 
as representative of its respective series, but in some 
areas the depth over siltstone is more than 40 inches. 
Included with these soils in mapping are areas of 
Blackpipe, Buffington, Huggins, Kadoka, Kube, Tarvie, 
Norrest, Ree, Savo, and Tuthill soils. The occurrence of 
these inclusions varies from one area to another. 
Wanblee and Wortman soils have poor tilth and take 
in water slowly. Surface runoff is slow to moderate. Most 
areas are not cultivated because the Wanblee soil is not 
suitable for cultivation. 
Almost all the areas are in native grass and are used 
for grazing. Wanblee soil in Thin Claypan range site, 
capability unit VIs—-1, windbreak group 10; Wortman 
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soil in Claypan range site, capability unit IVs-8, wind- 
break group 9. 


Whitelake Series 


The Whitelake series consists of deep, moderately well 
drained, nearly level to gently sloping loamy soils on 
uplands. These soils formed ‘in wind-deposited sandy 
material. 

In a representative profile the surface layer is grayish- 
brown fine sandy loam about 5 inches thick. Below this 
is a subsurface layer of light brownish-gray fine sandy 
loam about 5 inches thick. The upper 6 inches of the 
subsoil contains sodium and is calcareous, light brown- 
ish-gray fine sandy loam that is hard when dry and firm 
when moist. Below this to a depth of 24 inches is light 
brownish-gray sandy loam and dark-gray heavy sandy 
loam. The underlying material is light brownish-gray 
silty clay loam, 

Whitelake soils are medium in organic-matter content 
and fertility. Permeability is moderately slow to slow, 
and surface runoff is slow. Available water capacity is 
medium. 

Almost all areas are in native grass and are used for 
grazing or hay. 

The Whitelake soils in Mellette County are mapped 
only with Tuthill and Wanblee soils. 

Representative profile of Whitelake fine sandy loam in 
an area of Wanblee-Whitelake complex, 45 feet west and 
24 feet south of the northeast corner of sec. 35, T. 41 N., 
R. 33 W.: 


A1l—0 to 5 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 8/2) moist; 
weak, fine, granular structure and weak, fine, platy; 
soft, very friable; mildly alkaline; clear, smooth 
boundary. 

A2—5 to 10 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, very dark grayish brown (10YR 8/2) 
moist; weak, coarse, prismatic structure parting to 
weak, medium, subangular blocky; slightly hard, 
very friable; moderately alkaline; abrupt, wavy 
to irregular boundary. 

B2t—10 to 16 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
strong, coarse, prismatic structure parting to weak, 
coarse and medium, blocky; hard, firm; strong effer- 
vescence ; strongly alkaline; clear, smooth boundary. 

A’2—16 to 18 inches, light brownish-gray (10YR 6/2) sandy 
loam, very dark grayish brown (10YR 8/2) moist; 
weak, coarse, prismatic structure parting to weak, 
fine, platy; hard, firm; strong effervescence ; strongly 
alkaline; abrupt, smooth boundary. 

B’2t—18 to 24 inches, dark-gray (10YR 4/1) heavy sandy 
loam, very dark brown (10YR 2/2) crushing to very 
dark grayish brown (10YR 3/2) moist; strong, 
medium and coarse, prismatic structure parting to 
moderate, coarse, blocky; very hard, very firm; com- 
mon fine and medium nests of salts; slight effer- 
vescence on faces of peds; strongly alkaline; clear, 
smooth boundary. 

1IC—24 to 60 inches, light brownish-gray (10YR 6/2) lteht 
silty clay loam, grayish brown (10YR 5/2) moist; 
massive; hard, firm; strong effervescence; strongly 
alkaline. 


In places there is only one sequence of A and B horizons. 
The Al horizon is dark grayish brown in hue of 10YR and 
is 5 to 11 inches thick. The A2 horizon ranges from gray to 
light brownish gray in hue of 10YR and is 2 to 5 inches 
thick. The B2t horizon is fine sandy loam, very fine sandy 
loam, or loam and is less than 18 percent clay. It is 3 to 8 
inches thick. A B8 horizon ocenrs in some profiles. The C 


horizon ranges from loamy fine sand to silty clay loam, 
depending on the thickness of the wind-deposited sandy mate- 
rial, Siltstone or shale is below a depth of 40 inches in most 
profiles. 

Whitelake soils are mapped with Tuthill and Wanblee soils 
and are near Wortman soils. Their B horizon is less clayey 
and contains more sodium than that of Tuthill soils. They 
have a more sandy, less clayey B horizon than Wanblee and 
Wortman soils. 


Woodly Series 


The Woodly series consists of deep, moderately well 
drained, nearly level to gently sloping loamy soils on 
uplands, in swales, and on foot slopes. These soils formed 
in alluvium washed in from adjacent soils and in eolian 
sandy material. 

In a representative profile the surface layer is very 
dark gray and gray fine sandy loam abont 21 inches 
thick. The subsoil, about 29 inches thick, is dark grayish- 
brown sandy clay loam in the upper part and light olive- 
brown sandy loam in the lower part. The upper part is 
extremely hard when dry and very firm when moist. The 
underlying material is light brownish-gray sandy loam. 

Woodly soils are high in organic-matter content and 
fertility. Permeability is moderate, and surface runoff is 
slow to moderate. Many areas receive additional moisture 
in the form of runoff from adjacent soils, Available water 
capacity is medium to high, 

Many areas are in native grass and are used for graz- 
ing and hay. Alfalfa, sorghum, and winter wheat are the 
main crops. ; 

Representative profile of Woodly fine sandy loam in 
an area of Tuthill-Woodly fine sandy loams, 3 to 6 per- 
cent slopes, 660 feet east and 420 feet south of the north- 
west corner of sec. 15, T. 40 N., R. 29 W.: 


A11—0 to 9 inches, very dark gray (10YR 8/1) fine sandy 
loam, black (10¥R 2/1) crushing to very dark 
brown (10YR 2/2) moist; weak, fine and medium, 
granular and subangular blocky structure; slightly 
hard, very friable; neutral; abrupt, smooth bound- 


ary. 

A12—9 to 17 inches, gray (10YR 5/1) fine sandy loam, very 
dark brown (10YR 2/2) moist; weak, medium and 
coarse, prismatic structure parting to weak, fine, 
subangular blocky; hard, friable; neutral; clear, 
smooth boundary. 

A38—17 to 21 inches, gray (10YR 5/1) heavy fine sandy loam, 
very dark brown (10YR 2/2) crushing to very dark 
grayish brown (10YR 3/2) moist; weak, medium and 
coarse, prismatic structure parting to weak, fine and 
medium, subangular blocky; hard, friable; neutral; 
clear, wavy boundary. 

B21t—21 to 83 inches, dark grayish-brown (2.5Y 4/2) sandy 
clay loam, very dark grayish brown (2.5Y 8/2) 
moist: coatings of dark gray (10¥R 4/1) on faces 
of peds, very dark gray (10YR 3/1) moist; strong, 
coarse and medium, prismatic structure parting to 
moderate, medium, blocky; extremely hard, very 
firm, sticky and plastic; thin, continuous clay films 
and bridgings; neutral; gradual, smooth boundary. 

B22t—33 to 40 inches, dark grayish-brown (2.5Y 4/2) sandy 
clay loam, dark grayish brown (2.5Y 4/2) and very 
dark grayish brown (2.5Y 8/2) crushing to olive 
brown (2.5Y 4/3) moist; moderate, coarse and fine, 
prismatic structure parting to moderate, fine, blocky; 
extremely hard, very firm, sticky and plastic; thin, 
continuous clay films and bridgings; neutral; grad- 
ual, smooth boundary. 

B3—40 to 50 inches, light olive-brown (2.5Y 5/8) sandy loam, 
olive brown (2.5Y 4/3) crushing to dark grayish 
brown (2,.5Y 4/2) moist; faces of ped coats grayish 
brown (2.5Y 5/2); weak, coarse, prismatic structure 
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parting to weak, coarse, subangular blocky; very 
hard, firm, slightly sticky; neutral; gradual, smooth 
boundary. 

C—50 to 60 inches, light brownish-gray (2.5Y 6/2) sandy 
loam, Hght olive brown (2.5Y 5/3) moist; weak, 
coarse, prismatic structure; slightly hard, friable; 
neutral. 


The A horizon is commonly fine sandy loam, but is loam or 
silt loam in some profiles. It ranges from 12 to 24 inches in 
thickness. The B2t horizon ranges from 14 to 24 incheg in 
thickness. The C horizon is commonly sandy loam, but below 
a depth of 40 inches it ranges from sand to clay. In some 
profiles the C horizon contains buried, dark-colored horizons. 

Woodly soils are mapped with Tuthill soils and have a 
thicker A horizon than those soils. They are sandier than 
Duroe and Keya soils, which are also on foot slopes and in 
swales on uplands. 

Woodly fine sandy loam (0 to 2 percent slopes) (Wd).— 
a soil is in swales and along drainageways of the up- 
ands. 

Included with this soil in mapping are areas of Keya, 
Ree, Savo, and Tuthill soils. Keva soils are in some of 
the low areas. Opal, Promise, Ree, Savo, and Tuthill 
soils are at the edges of the swales. 

This Woodly soil is high in fertility. Available water 
capacity is medium to high. Surface runoff is slow. Con- 
trolling soil blowing is the main concern in management. 

Alfalfa, winter wheat, and sorghum are the main crops. 
Some areas are in native grass and are used for grazing 
or hay. Sandy range site; capability unit ITTe~7; wind- 
break group 5. 

Woodly-Opal complex, 2 to 5 percent slopes (WoB).— 
This mapping unit is 60 to 70 percent Woodly soil, 20 
percent Opa! soil, and 10 to 20 percent other soils. These 
soils are in swales or along drainageways of the uplands. 
The Woodly soil has a profile similar to the one de- 
scribed as representative of its series, but in places clay 
or shale is at a depth ranging from 40 to 60 inches. The 
Opal soil borders areas where eolian sandy material is 
missing. It has a profile similar to the one descrihed as 
representative of the Opal series, but in places the sur- 
face layer ranges from fine sandy loam to clay loam. 

Included with these soils in mapping are areas of 
Promise, Ree, and Tuthill soils. 

Woodly and Opal soils have moderate surface runoff. 
The Woodly soil is more friable and more permeable than 
the Opal soil. Controlling water erosion and soil blowing 
is the main concern in management. 

Many areas are in native grass and are used for graz- 
ing or hay. Alfalfa, sorghum, and small grain are the 
main crops. Capability unit IITe-8; Woodly soil in 
Sandy range site, windbreak group 5; Opal soil in Clayey 
range site, windbreak group 4. 


Wortman Series 


The Wortman series consists of moderately deep, mod- 
erately well drained to well drained, nearly level to 
gently sloping silty soils that have a claypan subsoil. 
These soils formed in silty material weathered from the 
underlying soft siltstone. They are on uplands below 
areas of steeper soils and along drainageways. 

In a representative profile the surface layer is brown 
silt loam about 3 inches thick. The subsurface layer is 
gray silt loam about 2 inches thick. The subsoil, about 
13 inches thick, is silty clay loam that is dark brown in 


the upper part, brown in the middle part, and pinkish 
gray in the lower part. It is extremely hard when dry 
and very firm when moist. The lower part contains 
sodium and is calcareous. The underlying material to a 
depth of 36 inches is calcareous, pinkish-gray silty clay 
loam. Below this is pinkish-gray, soft siltstone. 

Wortman soils are medium in organic-matter content 
and fertility. Permeability is very slow, and surface run- 
off is slow. Available water capacity is low to medium. 

Most areas are in native grass and are used for graz- 
ing and hay. . . 

Representative profile of Wortman silt loam in an area 
of Wanblee-Wortman association, 0 to 5 percent slopes, 
2,460 feet east and 300 feet north of the southwest corner 
of sec. 5, T. 40 N., R. 82 W.: 


Al—0 to 3 inches, brown (7.5YR 5/2) silt loam, dark brown 
(7.5YR 3/2) moist; weak, fine, platy and granular 
structure; slightly hard, friable; neutral; abrupt, 
smooth boundary. 

A2—3 to 5 inches, gray (7.5YR 5/1) silt loam, dark brown 
(7.5YR 3/2) moist; weak, coarse, blocky structure; 
hard, friable; many very fine open pores; mildly 
alkaline; abrupt, smooth boundary. 

B21t—5 to 7 inches, dark-brown (7.5YR 4/2) heavy silty 
clay loam, dark brown (7.5YR 3/2) moist; strong, 
medium, columnar structure; extremely hard, very 
firm; pinkish-gray silty caps on tops of columns; 
thin, continuous clay films; moderately alkaline; 
abrupt, smooth boundary. 

B22t—7 to 11 inches, brown (7.5YR 5/2) silty clay loam, 
dark brown (7.5YR 4/2) moist; moderate, medium, 
prismatic structure parting to moderate, medium, 
blocky; extremely hard, very firm; thin, continuous 
clay films; strongly alkaline; clear, smooth bound- 


ary. 

to 18 inches, pinkish-gray (7.5YR 6/2) light silty 
clay loam streaked with dark gray (7.5YR 4/1), 
brown (7.5YR 5/2), and dark brown (7.5YR 4/2) 
moist; moderate, medium and coarse, prismatic 
structure parting to moderate, medium, blocky; very 
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hard, very firm; thin, patchy clay films; strong 
effervescence; strongly alkaline; gradual, smooth 
boundary. 


C1—18 to 36 inches, pinkish-gray (7.5YR 7/2) light silty clay 
loam, pinkish gray (7.5YR 6/2) moist; weak, coarse, 
prismatie structure; very hard, friable; animal bur- 
row at 30 inches filled with darker colored material ; 
strong effervescence; moderately alkaline; gradual, 
smooth boundary. 

to 60 inches, pinkish-gray (7.5YR 7/2), soft silt- 
stone that crushes easily to silt loam, pinkish gray 
(7.5YR 6/2) moist; bedded; hard, friable; siltstone 
can be dug easily with a spade; strong effervescence ; 
moderately alkaline. 


Depth to siltstone ranges from 20 to 40 inches. The Al 
horizon ranges from dark gray to grayish brown in hue of 
10YR. It is silt loam, loam, or very fine sandy loam and is 
8 to 6 inches thick. The A2 horizon is gray or light brownish 
gray in hue of 10YR and is 1 to 8 inches thick. The B2t 
horizon ig silty clay loam or silty clay and ranges from 4 
to 12 inches in thickness. The B3 and C1 horizons commonly 
contain segregations of salts. 

Wortman soils are mapped with Wanblee soils and have 
thicker A and B horizons than those soils. They have more 
sodium in the B horizons than the nearby Huggins and 
Kadoka soils. 


Wortman and Wanblee silt loams (0 to 6 percent 
slopes) (Ww|.—This mapping unit consists of Wortman 
and Wanblee soils in proportions that differ from one 
area to another. The Wortman soil is generally domi- 
nant, but in some areas the Wanblee soil is dominant. 
The Wanblee soil is in low areas or very small depres- 
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sions where the uneven surface is more pronounced. Each 
of these soils has a profile similar to the one described 
as representative of its respective series, but in some 
areas the depth over siltstone is more than 40 inches. 

Included with these soils in mapping are areas of 
Blackpipe, Haverson, Huggins, Kadoka, Keya, Larvie, 
Norrest, Ree, and Savo soils. Any one or more of these 
are in a given area, depending on the soils in adjacent 
areas. Inclusions make up 10 to as much as 40 percent 
of a given mapped area. 

Wortman and Wanblee soils generally have poor tilth 
and take in water slowly. Surface runoff is slow to mod- 
erate. Improving tilth and water intake as well as con- 
trolling water erosion and soil blowing are concerns in 
management. Most areas are in native grass and are 
used for grazing. Wortman soil in Claypan range site, 
capability unit [Vs-3, windbreak group 9; Wanblee soil 
in Thin Claypan range site, capability unit VIs-1, wind- 
break group 10. 


Use and Management of the Soils 


The soils of Mellette County are used mainly as range. 
This section contains information on range management, 
a table of estimated yields of the principal crops, infor- 
mation on the suitability of the soils for windbreaks, and 
general suggestions for the improvement of wildlife habi- 
tat. Data from engineering tests and interpretations of 
soil properties that affect highway construction and other 
engineering structures are shown in tables 5, 6, and 7. 

The capability grouping used by the Soil Conservation 
Service is explained, and the capability units in the sur- 
vey area are defined and their management is discussed. 


Range * 


Almost all of Mellette County was originally grass- 
land. Ponderosa pines, growing singly or in clumps, are 
on some escarpments and on slopes of deeply dissected 
drainageways in and near areas of Badland, and de- 
ciduous trees and shrubs are on some of the bottom land 
and along some of the upland drainageways. 

This county is in a broad transitional area between the 
higher moisture regime of the true prairie to the east 
and the drier plains of the mixed prairie to the west. The 
original vegetation was dominantly mid grasses in most 
of the upland areas, but was dominantly tall grasses in 
the areas that had favorable moisture regimes. Short 
grasses are more evident on sites where the moisture 
regime is less favorable than is typical. Both warm- 
season and cool-season grasses are present. The warm- 
season grasses are dominant on shallow soils and in the 
more sandy parts of the county (8). 

About 82 percent of the county is range or pasture. 
Native grass for pasture and hay is a major crop. It 
furnishes grazing throughout much of the year and pro- 
vides feed for breeding herds during periods of snow 
cover. Livestock enterprises are mainly beef cattle, but 
include some dairy cattle, as well as sheep and horses. 


*By C. M. ScouMaCHER, range conservationist, Soil Conserva- 
tion Service. 


Range sites and condition classes 


A range site is a distinctive kind of range that has a 
particular potential for the production of native plants, 
both in the kind and proportion of plants and in the 
total annual yield. Each range site supports a plant com- 
munity that differs from that produced on other sites 
if no abnormal disturbance and physical deterioration 
have occurred. . 

Range condition is the present state of vegetation in 
relation to the climax, or original, vegetation of that 
site. Range condition classes represent the degree to 
which the present composition, expressed in percent, 
differs from that of the climax vegetation of a range site. 

Four range condition classes are recognized: excel- 
lent, good, fair, and poor. A range is in excellent condi- 
tion if 76 to 100 percent of the vegetation is climax 
vegetation of that site. It is in good condition if the per- 
centage is 51 through 75, in faér condition if the per- 
centage is 26 through 50, and in poor condition if the 
percentage is 25 or less, 

Range condition provides a measure of the change that 
has taken place in the plant cover and a basis for pre- 
dicting changes that can be expected in the plant com- 
munity under different levels of management. 

Range plants are classified as decreasers, increasers, 
and invaders, according to their response to grazing on 
a specific site. Decreasers are those species in the climax 
vegetation that decrease in number if the site is subject 
to continuous close grazing. Increasers are those plants 
in the climax vegetation that become more abundant as 
the decreasers decline. Invaders are plants that are not 
part of the potential plant community, but that invade 
the site and become established if the climax vegetation 
is depleted. 


Descriptions of range sites 


The soils of Mellette County are grouped in 12 range 
sites, which are described in the following paragraphs. 
Each description gives the important soil characteristics, 
the principal plants, and estimates of total annual air- 
dry yield. The estimates are based on plot clippings 
taken from range in excellent condition. Grasses that 
provide the major source of forage for cattle make up 
70 to 90 percent of the total yield on all sites in excel- 
lent condition. 

The names of the soil series represented in each site 
are also given in the site description, but this does not 
mean that all the soils in a given series are in that site. 
To find the range site of a specific soil and the page on 
which it is described, turn to the “Guide to Mapping 
Units.” 

OVERFLOW RANGE SITE 

This site consists of deep, moderately well drained and 
well drained loamy to clayey soils of the Buffington, 
Glenberg, Haverson, Keya, Promise, and Stirk series. 
These soils are in upland swales and on bottom land. 
They receive varying amounts of additional moisture as 
stream overflow and as runoff from adjacent soils. The 
additional moisture and a favorable soil-water relation- 
ship on this site increase its potential for producing good 
stands of tall and mid grasses. The potential forage yield 
is higher on soils of this site than on similar soils on 
uplands. 
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The climax plant cover is a mixture of tall and mid 
grasses. Big bluestem is the most important decreaser. 
Other decreasers are green needlegrass, indiangrass, and 
switchgrass. Western wheatgrass is a prominent increaser 
on Buffington and Stirk soils and is the most abundant 
species on the Stirk soil. Other increasers are needle- 
and-thread and side-oats grama. Scattered trees and 
shrubs, and clumps and stringers of these along stream 
channels, provide cover and forage for wildlife. 

Under heavy grazing, or overuse, the proportion of 
western wheatgrass increases. Under continued overuse, 
Kentucky bluegrass, buffalograss, and weedy plants, such 
as blue vervain, become more abundant. 

Areas used for hay can be mowed annually if mowing 
is done at the proper time and crop aftermath is pro- 
tected. 

When this site is in excellent condition, the estimated 
total annual production ranges from 2,600 pounds per 
acre in unfavorable years to 3,900 pounds per acre in 
favorable years. 


CLOSED DEPRESSION RANGE SITE 

Kolls and Hoven soils, the only mapping unit in this 
site, is poorly drained. Surface water ponds and remains 
until it evaporates. Permeability is very slow. Because 
this site is subject to alternate wet and dry periods, the 
potential plant cover does not have the stability normally 
associated with climax vegetation. 

When this site is in excellent condition, western wheat- 
grass is dominant. Big bluestem and switchgrass and the 
increasers blue grama, buffalograss, and inland saltgrass 
are present in small amounts. Sedges, rushes, and forbs, 
a as smartweed, are more abundant during wet pe- 
riods. 

Overuse and trampling by livestock adversely affect 
drainage, and weeds and buffalograss become more 
abundant. 

Mechanical measures, such as furrowing and pitting, 
are not feasible. 

When this site is in excellent condition, the estimated 
total annual production ranges from 2,300 pounds per 
acre in unfavorable years to 3,500 pounds per acre in 
favorable years. 

SANDS RANGE SITE 

This site consists of Sandy land and deep, loose sandy 
soils of the Bankard, Dunday, and Valentine series. 
These soils readily absorb precipitation, but have low 
available water capacity. 

The climax vegetation is mainly a mixture of warm- 
season grasses. Sand bluestem, little bluestem, indian- 
grass, and switchgrass are the main decreasers. Prairie 
sandreed, the principal increaser, commonly becomes the 
dominant grass. Woody plants, such as leadplant, rose, 
and sand. cherry, are an important part of the plant 
community. Scattered trees are growing in areas of the 
Bankard soil. 

Under_heavy grazing, or overuse, prairie sandreed re- 
places sand bluestem and little bluestem. Under continued 
overuse, bare areas are common and soil blowing is a 
serious hazard. 

This site responds quickly to deferred grazing or 
season-long rest. Mechanical measures, such as contour 
furrowing and pitting, are not feasible. 


When this site is in excellent condition, the estimated 
total annual production ranges from 2,100 pounds per 
acre in an unfavorable year to 2,700 pounds per acre in 
a favorable year. 

SANDY RANGE SITE 

This site consists of deep, well drained and moderately 
well drained loamy soils of the Anselmo, Glenberg, Man- 
ter, Tuthill, Whitelake, and Woodly series. These soils 
are on uplands and terraces. They formed in sandy mate- 
rial, Permeability is moderately slow to slow in the 
Whitelake soil, which has a claypan subsoil, and mod- 
erate to moderately rapid in the rest. All but the White- 
lake soil have a soil-water relationship that favors the 
development of plant roots. 

The climax plant cover is mainly a mixture of mid and 
tall warm-season grasses, chiefly little bluestem and big 
bluestem. Also present in small amounts are cool-season 
decreasers, such as Canada wildrye and prairie junegrass. 
The main increasers are prairie sandreed, needle-and- 
thread, and western wheatgrass. Blue grama and side- 
oats grama are present in small amounts. 

Under heavy grazing, or overuse, little bluestem and 
big bluestem are replaced by prairie sandreed, needle- 
and-thread, and western wheatgrass. Under continued 
overuse, sand dropseed, threadleaf sedge, and blue grama 
become dominant. 

When this site is in excellent condition, the estimated 
total annual production ranges from 1,950 pounds per 
acre in an unfavorable year to 2,600 pounds per acre in 
a favorable year. 

SILTY RANGE SITE 

This site consists of moderately deep and deep loamy 
and silty soils of the Altvan, Blackpipe, Buffington, 
Caputa, Duroc, Haverson, Huggins, Kadoka, Keya, 
Kube, Lowry, Ree, Reliance, and Savo series. These soils. 
have moderate to moderately slow permeability. Avail- 
able water capacity is low in Altvan and Huggins soils 
and medium to high in the rest. 

The climax plant cover is mainly green needlegrass and 
the cool-season increasers western wheatgrass and needle- 
and-thread. Also present are small amounts of blue grama 
and side-oats grama, as well as a trace of leadplant, an 
important browse plant (fig. 9). 

Under heavy grazing, or overuse, western wheatgrass 
and needle-and-thread increase. Under continued overuse, 
these grasses are replaced by blue grama and by forbs, 
such as gray sagewort. 

When this site is in excellent condition, the estimated 
total annual production ranges from 1,800 pounds per 
acre in an unfavorable year to 2,600 pounds per acre in 
a favorable year. 

CLAYEY RANGE SITE 

This site consists of moderately deep and deep silty to 
clayey soils of the Buffington, Kyle, Lakoma, Larvie, 
Metre, Millboro, Norrest, Okreek, Opal, and Promise 
series. All but Norrest: soils have a clayey subsoil. Per- 
meability is moderately slow to very slow. Available 
water capacity is high in Buffington soils and low to 
medium in the rest. 

The climax plant cover is mainly a mixture of green 
needlegrass and western wheatgrass and an understory 
of blue grama and buffalograss. Forbs and woody plants 
are scarce. 
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Figure 9.—Silty range site. The mapping unit is Ree and Keya loams, 2 to 5 percent slopes. 


Under heavy grazing, or overuse, green needlegrass is 
replaced by western wheatgrass. Under continued over- 
use, western wheatgrass is replaced by buffalograss and 
blue grama. 

When this site is in excellent condition, the estimated 
total annual production ranges from 1,500 pounds per 
acre in an unfavorable year to 2,400 pounds per acre in 
a favorable year. 


THIN UPLAND RANGE SITE 


This site consists of moderately deep and deep, cal- 
careous silty soils of the Keota and Mitchell series. These 
soils are low in organic-matter content and in fertility. 
Permeability is moderate. 

The climax plant cover is a mixture of cool- and warm- 
season grasses, chiefly needle-and-thread, green needle- 
grass, and western wheatgrass, and the warm-season 
grasses little bluestem, plains muhly, and side-oats grama. 
Blue grama is present in the understory. Forbs, such as 
dotted gayfeather, and shrubs, such as leadplant, are 
common. 

_ Under heavy grazing, or overuse, needle-and-thread 
increases. Under continued overuse, blue grama and 
threadleaf sedge become the major species. 

When this site is in excellent condition, the estimated 
total annual production ranges from 1,500 pounds per 
acre in an unfavorable year to 2,100 pounds per acre in 
a favorable year. 


SHALLOW RANGE SITE 


This site consists of shallow clayey and silty soils of 
the Conata, Epping, Imlay, Orella, and Samsil series. 
These soils are on uplands and are less than 20 inches 
deep over shale, mudstone, or siltstone. Bedrock restricts 
the movement of water and the development of roots. 
Surface runoff is rapid. Available water capacity is low 
or very low. ; 

The climax plant cover is dominated by little blue- 
stem. Western wheatgrass and green needlegrass also are 
present. Side-oats grama, needle-and-thread, and blue 
grama or hairy grama are the principal increasers. Forbs 
and shrubs commonly present are black sampson, prairie 
clover, skunkbush sumac, leadplant, and rose. 

Under heavy grazing, or overuse, little bluestem is re- 
placed by the increasers. Continued overuse leaves a large 
part of the site bare of vegetation and increases the ero- 
sion hazard. 

When this site is in excellent condition, the estimated 
total annual production ranges from 1,300 pounds per 
acre in an unfavorable year to 1,900 pounds per acre in 
a favorable year. 

CLAYPAN RANGE SITE 

This site consists of moderately deep and deep soils of 
the Cedar Butte, Mosher, and Wortman series. These 
soils have a silty surface layer over a dense claypan sub- 
soil that restricts the movement of water, air, and plant 
roots. Available water capacity is low to medium. 
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The climax plant cover is a mixture of mid and short 
grasses consisting of western wheatgrass, needle-and- 
thread, blue grama, buffalograss, and sedges. Forbs and 
woody plants are scarce. 

Under heavy grazing, or overuse, the mid grasses are 
replaced by blue grama and buffalograss. Continued over- 
use leaves a large part of the site bare of vegetation, espe- 
cially during dry cycles. 

When this site is in excellent condition, the estimated 
total annual production ranges from 1,100 pounds per 
acre in an unfavorable year to 1,800 pounds per acre in 
a favorable year. 


THIN CLAYPAN RANGE SITE 


This site consists of Slickspots and moderately deep 
and deep soils of the Hisle, Minatare, and Wanblee 
series. These soils have a very thin silty surface layer 
over a dense claypan subsoil. They are commonly strongly 
alkaline in the subsoil, and in places accumulations of 
salts are evident in the lower part of the subsoil. Avail- 
able water capacity ranges from very low to medium. 
Permeability is slow to very slow. The claypan restricts 
root growth. 

The climax plant cover is a mixture of mid and short 
grasses. Western wheatgrass is the main decreaser, and 
blue grama is the main increaser. Pricklypear cactus is 
present in small amounts. 

Under heavy grazing, or overuse, the mid grasses are 
replaced by blue grama, buffalograss, and inland salt- 
grass. Continued overuse leaves only pricklypear cactus, 
and much of the site bare of vegetation. 

When this site is in excellent condition, the estimated 
total annual production ranges from 600 pounds per acre 
in an unfavorable year to 1,200 pounds per acre in a 
favorable year. 


SHALLOW TO GRAVEL RANGE SITE 

This site consists of gravelly soils of the Murdo series. 
These soils have a gravelly loam or loam surface layer 
and a gravelly clay loam subsoil. They are only 10 to 20 
inches deep over sand and gravel. Permeability is mod- 
erately rapid in the surface layer and subsoil and rapid 
in the sand and gravel. Available water capacity is low. 

The climax plant cover is a mixture of mid and short 
grasses, consisting of needle-and-thread, blue grama, 
hairy grama, and threadleaf sedge. Forbs, such as dotted 
gayfeather and gray sagewort, commonly are present. 

Under heavy grazing, or overuse, short grasses and 
forbs are dominant. Continued overuse thins out the 
grass and leaves bare spots. 

Mechanical measures, such as contour furrowing and 
pitting, are not feasible on this soil. 

When this site is in excellent condition, the estimated 
total annual production ranges from 1,200 pounds per 
acre in an unfavorable year to 1,750 pounds per acre in 
a favorable year. 


VERY SHALLOW RANGE SITE 


This site consists of gravelly soils of the Schamber 
series. Gravel and sand are within a depth of 10 inches. 
Available water capacity is very low. 

Climax plant cover is a mixture of mid and short 
grasses, consisting mainly of needle-and-thread, blue 


grama, hairy grama, and threadleaf sedge. Also com- 
monly present is the legume, bigtop dalea. 

Under heavy grazing, or overuse, the site rapidly de- 
teriorates to a stand of blue grama, hairy grama, thread- 
leaf sedge, and unpalatable forbs (fig. 10). Continued 
overuse thins out the stand and leaves much of the site 
bare of vegetation. 

Mechanical measures for range Improvement are not 
feasible. Even where slopes permit, the chance of suc- 
cessful range seeding is very poor. 

When this site is in excellent condition the estimated 
total annual production ranges from 600 pounds per 
acre in an unfavorable year to 1,200 pounds per acre in 
a favorable year. 


Range management 


Range is an important resource in Mellette County. Its 
management is the key to soil and water conservation in 
the county. Controlling erosion and conserving moisture 
are management needs that, if met, also help sustain 
forage yields. 

Proper use of range is basic in meeting these manage- 
ment objectives. In order to manage range properly, it 
is essential that the rancher understand how the capa- 
bilities and limitations of each range site on his ranch 
determine the kinds and quantity of forage the site can 
be expected to produce. Forage production also depends 
on soil moisture. Because rainfall varies widely from one 
year to another in Mellette County, flexibility:in stocking 
numbers is desirable in range management. 

Additional information about range management can 
be obtained from the local office of the Soil Conservation 
Service and the County Extension Service. 


General Management of Cropland ‘ 


About 15 percent of Mellette County is cropland. Win- 
ter wheat is the main cash crop. Sorghum, spring-sown 
small grain, corn, and alfalfa are grown as livestock feed. 
The two most common cropping systems are winter wheat 
alternated with a year of fallow, and row crops alter- 
nated with spring-sown small grain. 

The main management practices needed are those that 
are designed to conserve moisture, to control water ero- 
sion and soil blowing, and to maintain or improve tilth, 
organic-matter content, and fertility. 

Moisture can be conserved by reducing evaporation, 
by limiting surface runoff, by increasing the intake of 
moisture, and by controlling weeds. Practices that help 
achieve these goals are stubble mulching, crop residue 
management, contour farming, contour stripcropping, 
terracing, field windbreaks, minimum tillage, and chisel- 
ing or subsoiling. Timely tillage helps maintain tilth on 
clayey soils such as Opal, Promise, and Millboro soils. 
Fallow helps to control weeds and to store moisture if 
it is used in a crop rotation with winter wheat. 

Many of these practices are also effective means of 
controlling water erosion and soil blowing. Grass cover 
on natural drainageways helps prevent the formation of 
gullies. Wind striperopping and cover crops help control 
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soul blowing. Emergency tillage roughens the surface 
and temporarily reduces soil blowing until more lasting 
measures can be put into effect. 

Applications of chemical fertilizers are needed on many 
soils in Mellette County. Soils that have been continu- 
ously cultivated for many years show some evidence of 
a nitrogen deficiency. Calcareous soils, such as the 
Mitchell soils, are likely to be low in available nitrogen 
and phosphorus. 


Capability Grouping 


Capability grouping (2) shows in a general way the 
suitability of soils for most kinds of field crops. The 
soils are grouped according to their limitations when used 
for field crops, the risk of damage when they are used, 
and the way they respond to treatment. The grouping 
does not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils; does not take into considera- 
tion possible but unlikely major reclamation projects; 
and does not apply to rice, cranberries, horticultural 
crops, or other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
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Figure 16.—Very Shallow range site in area of Schamber-Samsil complex, 15 to 40 percent slopes. 


tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest trees, 
or for engineering. 

In the capability system, the kinds of soil are grouped 
at three levels, the capability class, the subclass, and the 
unit. These levels are described in the following para- 
graphs. 


Capasiity Cxasses, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical usc, defined as follows: 

Class I soils have few limitations that restrict their 
use. (None in Mellette County) 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of pene require very careful 
management, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture or range, 
woodland, or wildlife. 
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Class VI soils have severe limitations that make 
them generally unsuitable for cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial crop produc- 
tion and restrict their use to recreation, wild- 
life, or water supply, or to esthetic purposes. 

Caraninity Suscrasses are soil groups within one 
class; they are designated by adding-a small letter, e, 
w, 8, or ¢, to the class numeral, for example, IIe. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; w shows 
that water in or on the soil interferes with plant growth 
or cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil 
is limited mainly because it is shallow, droughty, or 
stony; and ec, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and ¢, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture or range, woodland, wild- 
life habitat, or recreation. 

Carasiity Unrrs are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to re- 

uire similar management, and to have similar produc- 

tivity and other responses to management. Thus, the 
capability unit is a convenient grouping for making 
many statements about management of soils. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, ITe-1 or 
TIIs-3. Thus, in one symbol, the Roman numeral desig- 
nates the capability class, or degree of limitation; the 
small letter indicates the subclass, or kind of limitation, 
as defined in the foregoing paragraph; and the Arabic 
numeral specifically identifies the capability unit within 
each subclass. 


Management by capability units 


In the following pages each of the capability units in 
Mellette County is described, and suggestions for the use 
and management of the soils in each unit are given. The 
capability units are not numbered consecutively because 
not all of the units in the statewide system are used in 
this county. 

The names of the soil series in each unit are mentioned 
in the description, but this does not mean that all the 
soils in a given series are in that unit. Also, a soil that 
is part of a soil complex may be assigned to a different 
capability unit from the one it is assigned to if it is 
mapped alone. Ordinarily, a complex of soils is treated 
as a whole in crop management. However, if two soils 
in a soil complex differ greatly, the capability units are 
designated for both soils. To find the capability unit for 
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each soil, refer to the “Guide to Mapping Units” at the 
back of this survey, just ahead of the soil maps. 


CAPABILITY UNIT Ile-1 


This unit consists of moderately deep and deep, nearly 
level to gently sloping loamy and silty soils of_the 
Caputa, Duroc, Kadoka, Keya, Lowry, Ree, and Savo 
series. The surface layer of these soils is loam or silt loam. 
The subsoil is silt loam in Lowry soils and clay loam or 
silty clay loam in the rest. In some cultivated areas these 
soils are slightly eroded. 

Surface runoff is moderate. Organic-matter content is 
medium to high. Fertility is medium to low in the Lowry 
soils and medium to high in the rest. Available water 
capacity is medium to low in the Kadoka soils and me- 
dium to high in the rest. 

Controlling water erosion and soil blowing and con- 
serving moisture are the main concerns in management. 
Soil blowing is a more serious hazard on Lowry soils 
than on the other soils. 

Winter wheat, sorghum, and alfalfa are the main 
crops. Corn, barley, oats, rye, and tame grasses also are 
suitable. 

Stubble mulching, crop residue management, and 
green-manure crops help meet management needs. Wind 
stripcropping and field windbreaks help control soil 
blowing. Terraces or contour stripcropping are desirable 
on some of the longer slopes. 


CAPABILITY UNIT Ile-1 


This unit consists of deep, nearly level silty soils of 
the Haverson series. The surface layer of these soils 
ranges from very fine sandy loam to silty clay loam. It 
overlies thin layers of silt, sand, and clay. 

Fertility is low, and organic-matter content is mod- 
erately low to low. Surface runoff is slow. Available 
water capacity is high. 

Conserving moisture and improving the organic-matter 
content and fertility are the main concerns in manage- 
ment. Some areas are subject to stream overflow, but 
damage usually is minor. 

Alfalfa, sorghum, and corn are the main crops. Some 
small grain and tame grasses also are grown. Alfalfa and 
corn are the main crops grown under irrigation. 

Crop residue management, use of green-manure crops 
and animal manure, and commercial fertilizer help meet 
management needs. 


CAPABILITY UNIT I1c-2 

This unit consists of moderately deep and deep, nearly 
level silty and loamy soils of the Blackpipe, Buffington, 
Duroc, Kadoka, Keya, Kube, Ree, and Savo series. These 
soils have a surface layer of loam, silt loam, or silty clay 
loam. The subsoil is commonly clay loam or silty clay 
loam. 

These soils are easy to work. Organic-matter content 
and fertility are medium to high. Permeability is mod- 
erate to moderately slow. Surface runoff is slow. Avail- 
able water capacity is medium to low in Blackpipe and 
Kadoka soils and medium to high in the rest. 

Conserving moisture is the main concern in manage- 
ment. Controlling soil blowing is a secondary concern in 
some areas. 


MELLETTE COUNTY, SOUTH DAKOTA 61 


Small grain, sorghum. corn, alfalfa, and tame grasses 
are suitable crops. Winter wheat and sorghum are the 
main crops. Most of the winter wheat is grown in se- 
quence with summer fallow. 

Stubble mulching (fig. 11) or crop residue manage- 
ment helps conserve moisture. Wind stripcropping and 
field windbreaks, in addition to stubble mulching and 
crop residue management, help control soil blowing. Con- 
tour farmjng is desirable on long slopes. 


CAPABILITY UNIT IIle-1 


Deep, sloping loamy and silty soils of the Caputa and 
Savo series are in this unit. The surface layer is loam or 
silt loam, and the subsoil is typically clay loam or silty 
clay loam. In cultivated areas these soils are slightly to 
moderately eroded. 

Organic-matter content and fertility are medium in all 
but the eroded areas. Permeability is moderately slow, 
and available water capacity is high. Surface runoff is 
moderate. 

Controlling erosion is a serious concern in manage- 
ment. 

Winter wheat, sorghum, and alfalfa are the main 
arops Small grain, corn, and tame grasses also are suit- 
able. 

Stubble mulching and contour stripcropping or crop 
residue management and terracing help meet manage- 
ment needs. Crop residue management alone holds soil 


losses to acceptable limits if tame grasses and legumes 
are grown about half the time. 


CAPABILITY UNIT IIIe-4 


This unit consists of moderately deep and deep, gently 
sloping clayey soils of the Kyle, Larvie, Metre, Millboro, 

pal, and Promise series. These soils have a clay or silty 
clay surface layer and a clay subsoil. Also in this unit are 
deep loamy and silty soils of the Caputa, Mosher, Reliance, 
and Tuthill series. Caputa, Mosher, and Tuthill soils are 
mapped with Opal soils, and Reliance soils are mapped 
with Millboro soils. In many cultivated areas the soils in 
this unit are slightly eroded. 

The dominantly clayey soils have poor tilth if eulti- 
vated, and they take in water slowly. Surface runoff is 
moderate. Available water capacity ranges from medium 
to very low. Organic-matter content is medium to mod- 
erately low, and fertility is medium to low. 

Controlling water erosion and soil blowing is the main 
concern in management, but conserving moisture and 
improving tilth and water intake also are important. 

Winter wheat, sorghum, and alfalfa are the main 
crops. Spring-sown small grain and tame grasses are also 
suitable. Corn is grown in the eastern part of the county. 

Stubble mulching, crop residue management, chiseling 
or subsoiling, and wind stripcropping, along with the 
use of green-manure crops, help meet the management 
needs of these soils. Terracing or contour stripcropping 


Figure 11—Stubble mulching in an area of Kadoka-Kube silt loams. 
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is needed for erosion control on the longer slopes unless 
grasses and legumes are grown in the crop rotation. 
Grass cover in natural drainageways helps prevent the 
formation of gullies. 


CAPABILITY UNIT IIle-5 

Mitchell silt loam, the only soil in this unit, is a deep, 
nearly level, calcareous soil on stream terraces. Both the 
surface layer and the subsoil are silt loam. 

This soil is easy to work, but is high in lime content. 
It blows easily if cultivated. Organic-matter content and 
fertility are low. 

Controlling soil blowing is the main concern in manage- 
ment. Conserving moisture and improving organic-matter 
content and fertility also are important. 

Winter wheat, corn, sorghum, and alfalfa are the main 
crops. Alfalfa and corn generally are grown ‘under irri- 
gation. Spring-sown small grain and tame grasses are 
also suitable. 

Crop residue management, stubble mulching, green- 
manure crops, and grasses and legumes in the cropping 
system help meet management needs. Wind stripcropping 
helps control soil blowing in the larger cultivated tracts. 
Use of commercial fertilizer is important in irrigated 
areas. 

F CAPABILITY UNIT Ile-7 

This unit consists of deep, nearly level loamy soils of 
the Glenberg, Tuthill, and Woodly series. The surface 
layer of these soils is fine sandy loam. It overlies very 
fine sandy loam, fine sandy loam, or sandy clay loam. 

The loamy soils are easy to work and take in water 
readily. Available water capacity is medium to high. 
Organic-matter content and fertility are low in the Glen- 
os soils and medium to high in the Tuthill and Woodly 
soils. 

Controlling soil blowing is the main concern in man- 
agement. Improving organic-matter content and fertility 
is important in the Glenberg soils. 

Winter wheat, sorghum, corn, and alfalfa are the main 
crops. Spring-sown small grain and tame grasses also are 
suitable. 

Wind stripcropping, stubble mulching or crop residue 
management, and green-manure crops help meet manage- 
ment needs. Field windbreaks help control soil blowing 
and conserve moisture. 


CAPABILITY UNIT IIe-8 
This unit consists of deep, gently sloping or gently 
undulating loamy soils of the Anselmo, Tuthill, and 
Woodly series. These soils have a surface layer of fine 
sandy loam and a subsoil of fine sandy loam or sandy 
clay loam. Also in this unit are moderately deep clayey 
soils of the Opal series that are mapped with Woodly soils. 
In some cultivated areas they are slightly to moderately 
eroded. 

These soils are easy to work and take in water readily. 
Surface runoff is slow to moderate. The organic-matter 
content and fertility are medium to high. Available 
water capacity is medium to low in Anselmo soils. Tut- 
hill and Woodly soils have medium to high available 
water capacity. 

Controlling water erosion and soil blowing is the main 
concern in management. 


Winter wheat, sorghum, corn, and alfalfa are the 
main crops. Spring-sown small grain and tame grasses 
also are suitable. 

Contour striperopping or wind stripcropping, stubble 
mulching or crop residue management, and the use of 
green-manure crops help meet management needs. Field 
windbreaks help control soil blowing and conserve mois- 
ture. 

i CAPABILITY UNIT Iife~12 

This unit consists of moderately deep, gently sloping 
silty soils of the Huggins and Norrest series. These soils 
have a silt loam surface layer and a silty clay loam sub- 
soil. They are only 20 to 40 inches deep over siltstone. 
In many cultivated areas they are slightly eroded. Also 
in this unit are deep silty and clayey soils of the Black- 
pipe, Kadoka, and Okreek series. Blackpipe and Okreek 
soils are mapped with Norrest soils, and Kadoka soils 
are mapped with Huggins soils. 

Huggins and Norrest soils have low available water 
capacity and are somewhat droughty. They are easy to 
work, but a plowpan forms in the subsoil. Surface runoff 
is moderate. Organic-matter content is medium to mod- 
erately low. Fertility is medium to low. 

The main concern in management is controlling ero- 
sion. Also important are controlling soil blowing, con- 
serving moisture, and improving water intake. 

Winter wheat, sorghum, and alfalfa are the main crops. 
Spring-sown small grain and tame grasses also are suit- 
able. The underlying siltstone restricts deep-rooted crops, 
such as corn and alfalfa. 

Contour stripcropping and stubble mulching or crop 
residue management help meet management needs. 
Green-manure crops improve organic-matter content and 
fertility, especially in the Norrest soils. Chiseling and 
subsoiling improve the intake of water. 


CAPABILITY UNIT ITs-3 

This unit consists of deep, nearly level clayey soils of 

the Buffington and Promise series. These soils have a 

clay or silty clay surface layer. Also in this unit are 

claypan soils of the Mosher and Opal series that are 
mapped with Promise soils. 

These soils are difficult to work, and they take in water 
slowly. Organic-matter content and fertility are medium. 
Surface runoff is slow. 

Improving tilth and water intake is the main concern 
in management. Controlling soil blowing also is impor- 
tant. 

Winter wheat, sorghum, corn, and alfalfa are the main 
crops. Spring-sown small grain and tame grasses also 
are suitable. 

Stubble mulching, crop residue management, chiseling 
and subsoiling, wind stripcropping, and green-manure 
crops help meet management needs. 


CAPABILITY UNIT Ile-5 
This unit consists of moderately deep, nearly level silty 
soils of the Huggins and Norrest series. These soils have 
a silt loam surface layer and a subsoil of silty clay loam. 
They are only 20 to 40 inches deep over siltstone. Also 
in this unit are deep silty soils of the Blackpipe and 
Kadoka series. Blackpipe soils are mapped with Norrest 
soils, and Kadoka soils are mapped with Huggins soils. 
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Huggins and Norrest. soils have low to medium avail- 
able water capacity and are somewhat droughty. They 
are easy to work, but the subsoil compacts readily and 
forms a plowpan. Organic-matter content is medium to 
moderately low, and fertility is medium to low. 

Improving tilth and water intake is the major concern 
in management. Controlling soil blowing and maintain- 
ing or improving organic-matter content and fertility 
also are important. 

Winter wheat, sorghum, and alfalfa are the main crops. 
Spring-sown small grain and tame grasses also are suit- 
able. The siltstone restricts the deep roots of such crops 
as corn and alfalfa. Stubble mulching, crop residue man- 
agement, chiseling and subsoiling, wind stripcropping, 
and green-manure crops help meet management needs. 


CAPABILITY UNIT IVe-3 


This unit consists of moderately deep, sloping silty 

soils of the Huggins and Norrest series. These soils have 
a silt loam surface layer and a subsoil of silty clay loam. 
They are only 20 to 40 inches deep over siltstone. In 
cultivated areas they are slightly to moderately eroded. 
Also in this unit are claypan soils of the Cedar Butte 
series that are mapped with Norrest soils. 
_ These soils have low to medium available water capac- 
ity and are somewhat droughty. They are easy to work, 
but their subsoil compacts readily and forms a plowpan. 
Surface runoff is moderate. Controlling erosion is the 
major concern in management. Also important are con- 
trolling soil blowing, conserving moisture, improving 
water intake and tilth, and maintaining the organic- 
matter content and fertility. 

Winter wheat and sorghum are the main crops. Spring- 
sown small grain, alfalfa. and tame grasses also are suit- 
able. The siltstone restricts the deep roots of such crops 
as corn and alfalfa. 

Contour stripcropping or contour farming along with 
stubble mulching or crop residue management helps meet 
management needs. Grasses and legumes and chiseling 
or subsoiling are beneficial. Terracing is restricted by the 
underlying siltstone. 


CAPABILITY UNIT IVe—4 


_ This unit consists of moderately deep and deep, slop- 
ing clayey soils of the Larvie, Millboro, and Opal series. 
These soils have a clay or silty clay surface layer and a 
clay subsoil. They are slightly to moderately eroded in 
cultivated areas. Also in this unit are deep loamy and 
silty soils of the Caputa, Reliance, and Woodly ‘series. 
Caputa and Woodly soils are mapped with Opal soils, 
and Reliance soils are mapped with Millboro soils. 

The dominantly clayey soils are difficult to work, and 
they take in water slowly. Available water capacity 
ranges from medium to very low, depending on the depth 
over shale. Surface runoff is moderate. Tilth deteriorates 
in cultivated areas. 

Controlling water erosion and soil blowing is the main 
concern In management. Conserving moisture, the or- 
ganic-matter content, and fertility is also important. 

Winter wheat, sorghum, and alfalfa are the main crops. 
Spring-sown small grain, corn, and tame grasses also are 
suitable. 

Stubble mulching, crop residue management, contour 
stripcropping, terracing, chiseling and subsoiling, and 


growing grasses and legumes help meet management 
needs. Two or more of these practices are generally 
needed to hold soil losses to an acceptable level. Grass 
waterways help prevent gullying. 


CAPABILITY UNIT IVe-5 

Altvan loam, 5 to 9 percent slopes, is the only soil in 
this unit. It has a loam surface layer and a clay loam 
subsoil and is less than 40 inches deep over sand and 
gravel. In cultivated areas it is slightly to moderately 
eroded. 

This soil has low available water capacity and is some- 
what droughty. It is easy to work, and it takes in water 
readily. Surface runoff is moderate. 

Controlling water erosion and conserving moisture are 
the main concerns in management. Controlling soil blow- 
ing and maintaining the organic-matter content and fer- 
tility are additional management needs. 

This soil is better suited to early maturing varieties 
of small grain and sorghum than corn and alfalfa. Sor- 
ghum, small grain, and alfalfa are the main crops. 

Contour farming or contour stripcropping, along with 
stubble mulching or crop residue management, help meet 
management needs. For erosion control, slopes that are 
too irregular for contouring can be planted to grasses 
and legumes. The moderate depth of this soil over sand 
and gravel limits the use of terraces. 


CAPABILITY UNIT IVe-8 


This unit consists of deep, sloping and undulating 
loamy soils of the Manter and Tuthill series. These soils 
have a surface layer of fine sandy loam and a subsoil of 
sandy loam or sandy clay loam. In some cultivated areas 
they are slightly to moderately eroded. Also in this unit 
are moderately deep clayey soils of the Opal series that. 
are mapped with Tuthill soils. 

Manter and Tuthill soils are easy to work and take in 
water readily. Available water capacity is medium to 
low. Surface runoff is moderate. 

Controlling water erosion and soil blowing is the main 
concern in management. Conserving moisture and main- 
taining the organic-matter content and fertility are also 
important. . 

Sorghum, small grain, and alfalfa are the main crops. 
Most areas are in native grass. 

Contour stripcropping, wind stripcropping, stubble 
mulching or crop residue management, green-manure 
crops, and particularly grass and legume crops, are 
needed for control of both water erosion and soil blowing. 
These practices also help conserve moisture and maintain 
fertility and organic-matter content. : 


CAPABILITY UNIT 1Ve-13 

This unit consists of deep, nearly level to gently sloping 
loamy soils of the Whitelake series, These soils have a 
surface layer and a subsoil of fine sandy loam. 

These soils are easy to work. Permeability is mod- 
erately slow in the subsoil, Surface runoff is slow, and 
available water capacity is medium. 

Controlling soil blowing and improving water intake 
into the subsoil are the main concerns in management. 

Most areas are in native grass. Alfalfa, sorghum, and 
small grain are suitable crops. 
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Wind stripcropping and crop residue management or 
stubble mulching help meet management needs. Grasses 
and legumes in the crop rotation and green-manure crops 
are beneficial. 

CAPABILITY UNIT IVe-2 

Mosher soils, the only soils in this unit, are deep, 
nearly level to sloping silty soils that have a claypan 
subsoil. 

These soils have very slow permeability. Surface runoff 
is slow, and available water capacity is low to medium. 
The dense claypan subsoil restricts root growth. Tilth 
generally deteriorates in cultivated areas. 

Improving tilth and water intake is the main concern 
in management. Controlling soil blowing also is impor- 
tant. 

Winter wheat and alfalfa are the main crops. Other 
small grain, sorghum, and tame grasses also are suitable. 
Most areas are in native grass. 

Grass and legume crops and stubble mulching or resi- 
due management help meet. management needs. Chisel- 
ing and subsoiling increase water intake, but benefits 
generally are temporary. 


CAPABILITY UNIT IVs-3 


This unit consists of moderately deep and deep, nearly 
level to gently sloping silty soils of the Cedar Butte and 
Wortman series. These soils have a silt loam surface 
‘ayer and a dense claypan subsoil of silty clay loam or 
clay. 

Permeability is very slow. Surface runoff is slow to 
moderate, and available water capacity is low to medium. 
The dense claypan subsoil restricts root growth. Tilth 
generally deteriorates rapidly in cultivated areas. 

Improving tilth and water intake and controlling 
water erosion and soil blowing are the main concerns in 
management. 

Most areas are in native grass. Small grain, sorghum, 
alfalfa, and tame grasses are suitable crops. 

Grass and legume crops, stubble mulching or crop resi- 
due management, and contour stripcropping help meet, 
management needs. Wind stripcropping is essential in 
areas where soil blowing is a greater risk than water 
erosion. Chiseling and subsoiling increase water intake, 
but benefits generally are temporary. 


CAPABILITY UNIT Vie-3 


This unit consists of moderately deep, sloping and 
strongly sloping silty soils of the Huggins, Keota, and 
Norrest series. Siltstone is within a depth of 40 inches. 
Also in this unit are shallow silty and loamy soils of the 
Epping and Imlay series. Epping soils are mapped with 

~ Huggins and Keota soils, and Imlay soils are mapped 
with Norrest soils. 

These soils are highly erodible and have low to medium 
available water capacity, medium to low fertility, and 
moderate to rapid runoff. They are not suitable for culti- 
vation. 

Most areas are in native grass. Proper use of range 
helps contro] erosion and conserve moisture. Stockwater 
Pa and dugouts are the main source of water for live- 
stock. 

i CAPABILITY UNIT Vie-4 

This unit consists of moderately deep, sloping and 

strongly sloping clayey soils of the Lakoma, Larvie, and 


Opal series. Shale or mudstone is at a depth of 20 to 40 
inches. Also in this unit are Conata, Murdo, Samsil, and 
Tuthill soils. Conata and Samsil soils are shallow over 
shale, and Murdo soils are shallow over sand and gravel. 
Tuthill soils are deep and loamy. Conata soils are mapped 
with Larvie soils, Murdo and Samsil soils are mapped 
with Lakoma soils, and Tuthill soils are mapped with 
Opal soils. 

These soils are too erodible to be suitable for cultiva- 
tion. Permeability is very slow to slow, and surface run- 
off is moderate to rapid. Available water capacity is low 
to very low. 

Most areas are in native grass. Proper range use helps 
control erosion and conserve moisture. Dams and dugouts 
are the main source of water for livestock. 


CAPABILITY UNIT Vie-6 


This unit consists of deep, rolling to hilly loamy soils 
of the Anselmo and Manter series. These soils have a 
surface layer of fine sandy loam and a subsoil of fine 
sandy loam or sandy loam. Also in this unit are shallow 
clayey soils of the Samsil series that are mapped with 
Manter soils. 

These soils are too erodible to be suitable for cultiva- 
tion. Surface runoff is moderate. Permeability is mod- 
erately rapid, and available water capacity is low to 
medium. 

Most areas are in native grass. Proper range use helps 
control water erosion and soil blowing. In some areas 
springs and shallow wells provide water for livestock. 


CAPABILITY UNIT Vie~7 

This unit consists of Sandy land and deep, gently un- 
dulating to steep sandy soils of the Dunday and Valen- 
tine series. Loose sand is at or near the surface. These 
soils blow easily if disturbed and are not suitable for 
cultivation. 

Nearly all areas are in native grass. Proper range use 
helps control soil blowing. Shallow wells provide water 
for livestock. 

CAPABILITY UNIT Vle-8 

This unit consists of deep, nearly level, calcareous 
sandy soils of the Bankard series. The surface layer 
is typically loamy very fine sand. The underlying mate- 
rial is very fine sand. 

Surface runoff is slow to very slow, and flooding is a 
hazard. Available water capacity, organic-matter con- 
tent, and fertility are all low. Soil blowing is a serious 
hazard in cultivated areas. , 

Most areas. are in native grass. Proper range use 1s 
essential for control of soil blowing. 


CAPABILITY UNIT Viw-1 

This unit consists of deep, nearly level silty soils of 
the Buffington and Haverson series. These soils are in 
narrow tracts that are dissected by meandering stream 
channels. They are subject to stream overflow. 

Most areas are in native grass and are used for graz- 
ing. Native trees and shrubs provide winter protection 
for livestock and wildlife. Proper range use helps mini- 
mize flood damage. Grade stabilization structures help 
control streambank erosion, which is a concern in some 
areas. 
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CAPABILITY UNIT VIs-1 

This unit consists of Slickspots and moderately deep 
and deep, nearly Jevel to strongly sloping silty and 
clayey soils of the Hisle, Hoven, Kolls, Minatare, Stirk, 
and Wanblee series. These soils have a claypan, or a 
dense clay subsoil, that restricts root development. 

Surface runoff ponds on Hoven and Kolls soils and is 
slow to moderate on the rest. Permeability is slow to very 
slow. Tilth is very poor. 

These soils are not suitable for cultivation. Almost all 
the acreage is in native grass and is used for grazing. 
Proper range use helps maintain an adequate cover of 
vegetation. 

CAPABILITY UNIT Vis-2 

In this unit are sloping to strongly sloping silty and 
loamy soils that are shallow over bedrock. These are soils 
of the Epping and Imlay series. Bedded siltstone is 
within a depth of 20 inches. Also in this unit are shal- 
low clayey soils of the Conata series and moderately 
deep silty soils of the Huggins series. Conata soils are 
mapped with Imlay soils, and Huggins soils are mapped 
with HPpne soils. 

These soils have rapid runoff and very low available 
water capacity. They are not suitable for cultivation. 
All areas are in native grass and are used for grazing. 
Proper range use is essential. 


CAPABILITY, UNIT VIs-3 

This unit consists of nearly level to strongly sloping 
clayey soils that are shallow over bedrock. These are 
soils of the Conata, Orella, and Samsil series. Shale or 
mudstone is within a depth of 20 inches. Also in this 
unit are moderately deep clayey soils of the Lakoma and 
Larvie series. Lakoma soils are mapped with Samsil 
soils, and Larvie soils are mapped with Conata soils. 

Surface runoff is slow in a few areas of the nearly 
level Orella soils, but is moderate to rapid on the rest 
of the soils. Permeability is slow to very slow. Avail- 
able water capacity is very low. 

These soils are not suitable for cultivation. All areas 
are in native grass and are used for grazing. Proper 
range use is essential. 


CAPABILITY UNIT VIs-4 

This unit consists of gently sloping to strongly sloping 
loamy soils of the Murdo series. These soils have a sur- 
face layer of gravelly loam and a subsoil of gravelly 
clay loam. Sand and gravel is within a depth of 20 
inches. Also in this unit are Lakoma and Schamber soils 
that are mapped with the Murdo series. Lakoma soils 
are moderately deep over shale and are clayey. Schamber 
soils are very shallow over gravel. 
_ The Murdo soil has low available water capacity and 
is too droughty for cultivation. 
_ Most areas are in native grass and are used for graz- 
ing. Springs and shallow wells provide water for live- 
stock. Proper range use is essential. 


CAPABILITY UNIT Vile-1 
Valentine fine sand, 15 to 85 percent slopes, the only 
soil in this unit, is loose sand that blows readily if the 
vegetation is disturbed. 


All areas are in native grass and are used for grazing. 
Proper range use is the most effective means of control- 
ling blowing. 

CAPABILITY UNIT Vile-2 

Only Lakoma-Samsil clays, 15 to 40 percent slopes, is 
in this unit. Lakoma soils are moderately deep over shale. 
These soils have rapid runoff and are too highly erodible 
to be suitable for cultivation. 

All areas are in native grass and are used for grazing. 
Water for livestock is provided mainly by dams and 
dugouts built to impound surface water. The siltation 
rate is high in heavily grazed areas. Proper range use is 
the most practical means of controlling erosion. 


CAPABILITY UNIT VIIs-1 

This unit consists of moderately steep to steep silty 
and loamy soils that are shallow over bedrock. These are 
soils of the Epping and Imlay series. Siltstone is within 
a depth of 20 inches. Also in this unit are Conata, Hug- 
gins, and Norrest soils. Conata soils are clayey. Huggins 
and Norrest soils are moderately deep over siltstone. 
Conata and Norrest soils are mapped with Imlay soils, 
and Huggins soils are mapped with Epping soils. 

These soils have rapid surface runoff and are easily 
eroded. Available water capacity is very low in the Epp- 
ing and Imlay soils. All areas are in native grass and 
are used for grazing. Proper range use is essential. 


CAPABILITY UNIT VIle-2 
This unit consists of moderately steep to steep clayey 
soils that are shallow over bedrock. These are soils of the 
Samsil series, Soft shale is within a depth of 20 inches. 
Also in this unit are Lakoma, Manter, and Schamber 
soils that are mapped with Samsil soils. Lakoma soils 
are moderately deep. Manter soils are deep and loamy. 
Schamber soils are very shallow over sand and gravel. 
The Samsil soil has rapid surface runoff and is highly 
erodible. Available water capacity is very low. Shallow- 
ness over shale and the erosion hazard make this soil 
unsatisfactory for cultivation. 
All areas are in native grass and are used for grazing. 
Water for livestock is provided by dams and dugouts. 
The siltation rate is high. Proper range use is essential. 


CAPABILITY UNIT VIle~4 

In this unit are moderately steep to steep loamy soils 
of the Schamber series. These soils are commonly grav- 
elly. They are less than 10 inches deep over sand and 
gravel. Also in this unit are Murdo and Samsil soils 
that are mapped with the Schamber series. Murdo soils 
are shallow over sand and gravel. Samsil soils are shal- 
low over shale. 

These soils have moderate to rapid surface runoff, are 
droughty, and are not suitable for cultivation. All areas 
are in native grass and are used for grazing. Springs 
provide water for livestock. Proper range use is essential. 


CAPABILITY UNIT VIIIe-2 
This unit consists of areas of Badland, Barren bad- 
Jand, and Shale outcrop. These areas support little or 
no vegetation. Some areas provide a limited amount of 
browse for wildlife. 
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Yield Predictions The predicted yields shown in column B are those that 
; . ; can be expected under improved management, which in- 

Table 2 lists the predicted average yields per acre of cludes (1) using a cropping system that supplies organic 
alfalfa, corn, oats, sorghum, and wheat for each of the matter and helps maintain fertility and tilth; (2) using 
arable soils in the county. These predictions are for drv- practices needed to control erosion and conserve mois- 
farmed soils under two levels of management. ture; (8) planting adapted crop varieties; (4) control- 
ns Bees ee shown in eoramnn A are those oa ling weeds, insects, and plant diseases; (5) planting, 
can be expected under management that 1s customarily uttivating, and harvesting at the proper time; and (6) 


practiced in the county, The two most commonly used : ; “45 : Paar 
cropping systems are winter wheat alternated with fal- adding commercial fertilizer in amounts indicated by 
soil tests and field trials. 


low and row crops alternated with spring-sown small : ae ‘ : 
grain. Stands of alfalfa and tame grasses generally re- The yield predictions were based on information fur- 


main in a field until they fail or become unproductive. ished by farmers and by agricultural specialists familiar 
Some management meets management objectives, but is With the soils of the county. They were then compared 
not sufficient to meet all the management needs of a par- and reconciled with agricultural statistics of the South 
ticular soil. Dakota Crop and Juivestock Reporting Service (4). 


TABLE 2.—Predicted average yields per acre of principal dryfarmed crops under two levels of management 


[Figures in columns A indicate yields under prevailing management; figures in columns B indieate yields under improved management. 
Absence of figure indicates the crop is not suited to or is not commonly grown on the soil specified. Only soils suitable for crops are 
listed. Yields for soil complexes are weighted averages based on the proportionate extent and relative productivity of the soils in the 


complex] 
Winter Corn Grain Oats Alfalfa 
wheat sorghum 
Soil pe ah NS ee ere 
A B A B A B A B A B 
Bu Bu. Bu. Bu. Bu Bu. Bu. Bu. Tons Tons 

Altvan loam, 5 to 9 percent slopes. -.---.-.-.--------------- 15 20sec cous (Yee ule cece |aeee os 16 25 | 0.6 10 
Bankard and Glenberg soils: 

Bankard soils (202 22 tots lesa eects oop pet sae oeee sd | fos eclee costo 2e 5 opeees 

Glenberg soil_....-.-.-------------------------------- 17 1.2 1.7 
Blackpipe soils. ..---..----------------------------------- 24 1.2 1.6 
Buffington silty clay loam. .--- 18 1.0 1.3 
Buffington silty clay__.--------- 17 1.0 1.3 
Buffington clay..._._.------------------------ 17 10 1.3 
Buffington-Minatare complex. ---------------------------- 15 .8 1.0 
Caputa loam, 2 to 5 percent slopes-.......------------------ 23 30 22 30 27 36 27 37 11 1.4 
Caputa loam, 5 to 9 percent slopes......-------------------- 20 27 20 27 25 33 24 33 1.0 1.3 
Cedar Butte association...-.-------.--------+------------- 13 Tile fake Sol bot Suc eale sar 19 25 7 10 
Dunday and Anselmo soils, 0 to 6 percent slopes: 

Dunday soil_.....-------------------+-----------------|------|------|------|------|------|----+-|---22-]---22-]--- ee |--- oes 

“Anselmo: SOs 22s wee citee see eS ee Sees eecenuicce beet a ccte 20 25 26 30 27 33 .9 L4 
Duroc and Kadoka silt loams, 0 to 2 percent slopes-__..--.--- 29 38 27 35 34 40 36 45 1.3 1.8 
Duroc and Kadoka silt loams, 2 to 5 percent slopes___-------- 27 35 25 33 31 37 33 42 11 1.5 
Glenberg fine sandy loam___.-.---------------------------- 17 25 22 28 24 32 24 31 12 17 
Haverson silt loam._......-------------------------------- 21 28 24 30 28 34 27 36} 13 1.9 
Haverson silty clay loam_-..----.----------------~--------- 21 28 24 30 28 34 27 36 1.3 1.9 
Haverson‘soilasewonu sat ecceecot sees cl se ee escesseusess 21 28 24 30 28 34 27 36} 1.3 1.9 
Huggins silt loam, 2 to 5 percent slopes...._-..---.---------- 20 26 19 25 26 30 27 34 .7 1,0 
Huggins silt loam, 5 to 9 percent slopes____...--------------- 17 pal (eee eters 22 26 24 31 .6 .9 
Huggins-Kadoka silt loams, 0 to 2 percent slopes. _.....------ 24 29 22 29 30 38 32 40 .9 1,2 
Huggins-Kadoka silt loams, 2 to 5 percent slopes. ..-...------ 22 27 20 27 28 36 28 36 8 11 
Huggins and Wortman silt loams, 2 to 5 percent slopes: 

Huggins s0il i. s0-02 cee sree scene eect snc seco seeesese 20 26 19 25 26 380 27 34 7 10 

Wortman’soilscscc cede cecceuce cw cece eecSeeescecstues 17 22 7 .9 
Kadoka-Kube silt loams._._..-....------------------------ 32 40 1.0 14 
Kyle olaysc .2ci22cc-ctda en scoeeeceedaes tone setedil eee 18 24 7 .9 
Larvie clay, 5 to 9 percent slopes___----- 16 21 7 11 
Larvie and Hisle soils: 

Larvie soil.._...----------- 16 21 7 10 

Hisle:s0il. ct oooe coat ocdwodaucedaseucccdéuecedceeledwedcllocses |e doe |secose Swoced Sede selecei22|ooeesu|eseeseleesens 
Larvie-Metre clays, 2 to 5 percent slopes 20 27 .8 1.2 
Lowry silt loam, 0 to 2 percent slopes-..-------------------- 34 44 11 1.5 
Lowry silt loam, 2 to 5 percent slopes_--.-_----------------- 32 41 11 1.4 
Lowry-Slickspots complex.._..-.--------------------+------ 29 37 .9 11 
Manter-Tuthill fine sandy loams, 6 to 9 percent slopes___-----|------|------|----.-|------|------|------ 20 27 7 10 
Millboro-Reliance complex, 2 to 5 percent slopes--.--.------- 25 34 23 28 32 37 32 43 1.2 1.6 
Millboro-Reliance complex, 5 to 9 percent slopes___--.------.-- 21 29 18 25 29 34 29 38} 10 1.4 
Mitchell silt loam... 2.000222. -2-4---- eee eee 14 21 18 25 20 30 20 30; 1.0 1.5 
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TasLe 2.—Predicted average yields per acre of principal dryfarmed crops under two levels of management—Continued 


Winter Corn Grain Oats Alfalfa 
wheat sorghum 
Soil 
A B A B A B A B A B 
Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. Tons Tons 
Mosher soils. 202.2350 Jose bclces ioe Saas Doge oa 13 IO sce 2c|icsecs|oeceee|t ete? 18 25 7 1.0 
Norrest silt loam, 5 to 9 percent slopes.___...__..---...-____ 18 43 a eee ee 24 30 26 34 9 li 
Norrest-Blackpipe silt loams, 0 to 2 percent slopes.___________ 22 28 21 30 28 35 26 36 .9 1.3 
Norrest-Blackpipe silt loams, 2 to 5 percent slopes._..________ 20 26 19 27 26 32 25 34 .9 1.2 
Norrest-Cedar Butte silt loams, 3 to 9 percent slopes....._-___ 16 QL echo ke ee 21 29 .8 1.0 
Norrest-Imlay silt loams, 5 to 9 percent slopes: 
Norrest soil... .--- 22-0. -seee sce sce ne essen lec. 18 20°) Cee vischiwekeelicueeeltod ee 22 30 9 Ll 
Imlay s0ils222 2520.02 ued te Seem lod ib alee oa] ward oe alos Scales ce acfereasaulelake- len dels Ben ala cae 
1,2 
1.3 
13 
14 
1.3 
1.3 
14 
14 
14 
1.5 
1:5 
1.8 
1.5 
1.5 
14 
1.5 
cL 1.5 
.4 1.9 
2 16 
.3 1.6 
wl 1.6 
.9 1.3 
.9 1,4 
.9 1.3 
Tuthillsoil 20st eg eo Ap beh ee 21 28 18 27 30 40 30 38 .9 1.4 
Whitelake ‘soil. 2 oe. cc. 105 lueucsuegenecesecaecog sileao telaebocdlibec cee ce. [ pee goalcs oe 24 29 .9 1.4 
Tuthill- Woodly fine sandy loams, 0 to 3 percent slopes___.___. 23 30 22 30 33 42 33 42) 1.2 1.6 
Tuthill- Woodly fine sandy loams, 3 to 6 percent slopes_-___.._ 21 28 20 28 30 40 30 39 11 15 
Woodly fine sandy loam.__._.__.._._..______._......_._._... 24 33 24 31 35 40 34 42) 1.4 1.8 
Woodly-Opal complex, 2 to 5 percent slopes_________.__..--.. 21 28 19 27 30 36 30 38) 11 1.5 
Wortman and Wanblee silt loams: 
Wortman soil__.-_...-- 22-222 --_--__ 9 9-7 eee en rete OP ee (OC | De eo .6 .8 
Wanblee soil 2-2 cGs 22 se Mee ae node ee a Lt ORCS ah Segoe ood ena |P ee eata a Se ete dee, 


Windbreaks * 


About 7,200 acres in Mellette County is wooded. The 
more dense stands, chiefly American elm, boxelder, bur 
oak, cottonwood, green ash, and willow, are on bottom 
land along the principal streams (fig. 12). On the better 
sites, cottonwood at maturity reaches a height of as much 
as 45 feet. Ponderosa pines, growing singly or in clumps, 
are on some of the ridges and escarpments in areas of 
Badland and in steep areas near the Little White River. 
Native woodland furnishes some rough lumber, fuel, and 
fenceposts for farmers and ranchers, but its principal 
ae is the protection it provides for livestock and wild- 
ife. 
_ The main reason for planting trees in Mellette County 
is to establish windbreaks for the protection of fields, 


*By Etmer L. WorTHINGTON, woodland conservationist, Soil 
Conservation Service. 


farmsteads, and winter feeding areas for livestock. Many 
of the existing windbreaks need supplemental plantings 
to make them more effective in keeping yards free from 
snow, in protecting livestock and buildings, in controlling 
soil blowing, and in conserving moisture. 

Farmstead and feedlot windbreaks are narrow belts of 
trees designed to protect yards, lots, buildings, and live- 
stock from the wind. A minimum of seven rows of trees 
and shrubs provides adequate protection. The inside row 
should be far enough from the area that is to be pro- 
tected so that snow does not accumulate in the area. 

Field windbreaks are strips or belts of trees and shrubs 
that are within or around a field. Their purpose is to 
control soil blowing, to conserve moisture, and to lessen 
crop injury from hot summer winds. They may be one- 
row plantings or multirow plantings that have as many 
as five rows in order to obtain the protection needed. 
On sloping soils, plantings on the contour help control 


68 SOIL 


SURVEY 


Y 2 > " : + 
ra pal hd os het ee el 
eee of >» 


Figure 12.—Native trees along channel in area of Buffington silty clay loam, channeled. 


erosion and conserve moisture for tree growth. In order 
to assist in planning and establishing windbreaks, the 
soils of Mellette County have been grouped according 
to their suitability for trees. Table 3 lists the species 
best suited to each windbreak suitability group. Tree 
heights listed are based on measurements and observa- 
tions of windbreaks that are at least 20 years old and 
have received adequate care. Criteria that determine the 
condition class of each species in a suitability group 
follow. One or more of the following apply: 


Good. —Leaves or needles are normal in color and 
growth; only small amounts of dead wood are 
within the live crowns; little or no disease, insect, 
and climate damage is evident; only slight suppres- 
sion or stagnation is apparent. 
Fair—Leaves or needles are abnormal in color and 
growth; substantial amounts of dead wood are 
within the live crowns; evidence of moderate dis- 
ease, insect, or climate damage is obvious; definite sup- 
pression or stagnation is apparent; current year’s 

rowth is less than normal. 

oor:—Leaves or needles are noticeably abnormal in 
color and growth; large amounts of. dead wood are 
within the live crowns; evidence of extensive dis- 
ease, insect, and climate damage is obvious; plants 
show the effect of severe stagnation, suppression, or 
decadence; current year’s growth is negligible. 


The windbreak suitability groups in Mellette County 
are described in the following paragraphs. These groups 
are not numbered consecutively because not all of the 
groups in the statewide system are used in this county. 
Except for the description of group 10, the description 
of each group gives the names of the soil series in that 
group; this does not mean that all the soils of a given 
series are in that one group. To find the windbreak 
group of a given soil, refer to the “Guide to Mapping 
Units.” 

WINDBREAK GROUP 1 

Deep silty and Joamy soils of the Haverson and Keya 
series are in this group. They are on bottom land and in 
upland swales. Permeability is moderate. Available water 
capacity is high except in some areas of Keya soils. 
Additional moisture is received as stream overflow or as 
runoff from adjacent sloping soils. The moisture regime 
is more favorable for the growth of trees on these soils 
than on most soils in the county. 

Soils of this group are well suited to plantings for the 
protection of fields, farmsteads, and feedlots, and to 
plantings for recreation sites and wildlife. 


WINDBREAK GROUP 2 
Deep loamy soils of the Glenberg series are in this 
group. They are fine sandy Joams on bottom land and 
low terraces. In some areas they are subject to stream 


MELLETTE COUNTY, SOUTH DAKOTA 69 


overflow, and in other areas a water table is within reach 
of tree roots. 

These soils are well suited to plantings for the protec- 
tion of fields, farmsteads, and feedlots. They also are 
suited to plantings for recreation sites and wildlife. 
Ordinarily no fallowing is needed in preparing a site 
for planting. Soil blowing is a hazard. 


WINDBREAK GROUP 3 


Moderately deep and deep, well-drained silty and 
loamy soils of the Blackpipe, Buffington, Caputa, Duroc, 
Kadoka, Kube, Lowry, Ree, Reliance, and Savo series are 
in this group. Available water capacity is medium to low 
in the moderately deep Blackpipe and Kadoka soils and 
medium to high in the rest. Permeability is moderate to 
moderately slow. 

Soils in this group are well suited to plantings for all 
purposes. Fallowing during the year preceding planting 
is a necessary part of site preparation. 


WINDBREAK GROUP 4 


Deep and moderately deep silty and clayey soils of the 
Buffington, Huggins, Kyle, Larvie, Metre, Millboro, Nor- 
rest, Okreek, Opal, and Promise series are in this group. 
All have a subsoil that is high in clay content, The 
clayey subsoil and the siltstone or shale underlying many 
of these soils limit the development of tree roots. Ail 
but the Buffington soil have medium to very low avail- 
able water capacity. Permeability is moderately slow to 
very slow. 

_ Soils of this group are moderately well suited to plant- 
ings of all kinds, although the height of growth may be 
less than desired. Fallow is a necessary part of site 
preparation. 

WINDBREAK GROUP 5 

Deep loamy soils of the Anselmo, Manter, Tuthill, 
Whitelake, and Woodly series are in this group. These 
soils have a surface layer of fine sandy loam and a sub- 
soil of sandy loam to sandy clay loam. They are subject 
to blowing. They take in water readily. Permeability 
generally is moderate to moderately rapid, but is mod- 
erately slow to slow in the Whitelake soil. Available 
water capacity is medium to low. 

Soils of this group are well suited to all types of plant- 
ings if soil blowing is controlled Either fall or spring 
site preparation is suitable for these soils. Liberal use of 
crop residue or cover crops before and after planting 
helps to control soil blowing until the trees are tall 
enough to provide protection. 


WINDBREAK GROUP 6 

Altvan loam, 5 to 9 percent slopes, is the only soil in 
this group. Sand and gravel is between depths of 20 and 
40 inches. Thus, the available water capacity is low, the 
soil is droughty, and the root zone is shallow. 

This soil is poorly suited to windbreak plantings. It 
is suited to other plantings if optimum growth is not 
a critical factor. Fallow is a necessary part of site prepa- 
ration. Planting on the contour also helps conserve mois- 
ture, 

WINDBREAK GROUP 8 

Mitchell silt loam is the only soil in this group. It is 

high in lime content and low in fertility. It blows easily. 


This soil is moderately well suited to windbreak plant- 
ings. Liberal use of crop residue or cover crops before 
and after planting helps to control soil blowing. 


WINDBREAK GROUP 9 
Deep and moderately deep silty soils of the Cedar 
Butte, Mosher, and Wortman series are in this group. 
These soils have a claypan subsoil that contains sodium. 
Permeability is very slow in the dense claypan. The 
lower part of the subsoil and the underlying material 
commonly contain other salts. The salts and the pan limit 
the development of many species. 
Soils of this group are poorly suited to windbreak 
plantings. They can be used for other types of plantings 
if growth and vigor are not critical factors. 


WINDBREAK GROUP 10 

This group consists of soils that are too shallow or too 
steep for trees and shrubs normally planted with machin- 
ery. If hand planted and well managed, plantings can 
be established for wildlife and on recreation sites. Only 
trees and shrubs tolerant of conditions at a specific site 
are to be selected for planting. 

Many soils in Mellette County are in this group. They 
are identified at the end of the respective mapping unit 
descriptions and in the “Guide to Mapping Units” at the 
back of the survey. 


Wildlife ° 


Soils can be managed specifically for wildlife. Provid- 
ing a habitat for wildlife also can be a byproduct of soil 
management for other purposes. A specific kind of wild- 
life may require several different kinds of habitat to meet 
its individual needs. Nesting sites differ from loafing 
areas, and protective vegetation differs from vegetation 
for food. The nature and adequacy of habitat are closely 
reiated to the suitability of a soil for growing the kind 
of plants that make up the habitat of a specific kind of 
wildlife. 

The potential of the soil for providing habitat can be 
related to the 11 soil associations in Mellette County. In 
the following paragraphs the associations are grouped 
into four wildlife areas that differ in potential, species, 
and environmental factors. The term wildlife, as used 
in this part of the survey, refers mainly to game species. 


WILDLIFE AREA 1 

Wildlife area 1 consists of the Samsil-Lakoma asso- 
ciation, the Imlay-Conata-Badland association, and the 
Epping-Huggins-Imlay association. Most of these soils 
are silty to clayey and are shallow over shale, mudstone, 
and siltstone. The landscape in many parts is steep and 
broken. Drainageways are deeply entrenched. Numerous 
escarpments, many of which are barren of vegetation, 
are in the Imlay-Conata-Badland association. Almost all 
areas but Barren badland and a few scattered tracts of 
cropland are in native vegetation. Mid and short grasses 
are dominant, but tall grasses grow in swales and along 
drainageways. Stringers of trees and shrubs are in many 


°*By Joun B. Fartey, biologist, Soil Conservation Service. 
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TaBLE 3.—Condition class and height of 


[For definitions of condition classes, see text. Projected condition and heights are for trees 


Species | 
Group 1 Group 2 Group 3 
Condition Height Condition Height Condition Height 
Fe. t, Ft. 

Rocky Mountain juniper__--_----.-------------- Good.------- 13-15 12-14 210-12 
Ponderosa and Austrian pines__-_.-------------- Good..--.--- 20-24 16-18 2 18-20 
Black Hills and Colorado blue spruce.__.-------.- Good__...--- 20-24 18-20 217-19 
Buffaloberry.....-..-.---------------------+---- Good_...---- 6-8 5-7 5-7 
Caraganay oo 22 222s ee ee cece keel Good ?__.--.- 2 8-10 7-9 28-9 
Chokecherry. jo-20c.22s2 csc eesecedeen cute Good ?______- 10-12 8-10 28-11 
Cotoneaster... 22. 22. ccece seen see sees ceese sce Good_._----- 4-5 4-5 4-5 
Crabapple=-s2-22cceccsatocts.s ae Secon coeee ge Good__..---- 12-14 11-13 211-13 
Harbin pears.2.52 5250-22 ess csece cet seco eees Good...---.- 12-14 10-12 11-13 
Honeysuckle-2-< so. .este cede et eee ee Good __------ 6-8 5-7 26-8 
Vila. a.ocse eek laeet ee Ae ete etek ting Good._-..--- 5-6 4-5 16-7 
Nanking cherry_.__.-.---------------------+--- Fair. ....---. 4-5 4-5 4-5 
PHM. 2 sees eee eoes Ce eepenaes Good__..---- 7-8 4-5 27-8 
Russian olive._..___...-.---------------------- Fair____.--.- 14-16 12-14 215-17 
Boxeldefie voce cco fees cee chee scot essed eoele Fair... 2. .2- 2 15-17 14-16 215-17 
Cottonwoddz 2 s25-c5- Se. ee tse econ ese ssnee st Fair_-------- 30-35 28-30 | Poor_..------|---------- 
American elms 2.2 o2252'25 35 sotes nl esecuecseue Good 3___...- 2 23-35 18-20 18-20 
Siberian, dropmore, and Chinkota elms-------.---- Good 7___...- 2 25-30 23-27 2 24-26 
Green-ash 22 2 ca Sel tase sce Sance vena ce Good 3__ 2 18-22 16-18 214-16 
Hackberry. seri - eer eesee ecole ee sets 16-18 12-14 212-14 
Honeylocust..-...--..---~---------------------- 25-27 20-22 2 18-20 
White and golden willows 28-32 24-26 | Poor__-------|---------- 


1 Windbreak group 10 is not suited to trees and shrubs. 


areas of narrow bottom land along entrenched drainage- 
Ways. 

The habitat in this wildlife area is excellent for mule 
deer, prairie chicken, and sharp-tailed grouse. Coyote 
and fox are most abundant in the Samsil-Lakoma asso- 
ciation part of this wildlife area. Prairie dog towns are 
in the more gently sloping parts of the Imlay-Conata- 
Badland association. The black-footed ferret, a member 
of the weasel family, is a predator of pairie dogs and 
has been observed near the prairie dog towns. It is on 
the list of endangered species. 

Impoundments constructed for livestock water are the 
major source of water for wildlife in this area. Many 
ponds in the Samsil-Lakoma association are deep enough 
to provide favorable habitat for rainbow trout. Others 
are favorable for bass, bluegill, and channel catfish. 
Many ponds in the Imlay-Conata-Badland association, 
however, are persistently turbid and are not favorable 
for fish. 

WILDLIFE AREA 2 

Wildlife area 2 consists of the Norrest association, the 
Opal-Promise-Samsil association, and the Promise- 
Millboro association. These are silty and clayey soils that 
are mostly moderately deep and deep over siltstone and 
shale. Except for the steep sides of some entrenched 
drainageways, the landscape is mostly nearly level to 
strongly sloping. Except for areas of cropland in the 
eastern part of the county and areas of scattered trees 
and shrubs along the larger drainageways, most areas 
are in native grass. 


Windbreak groups ! 


The extensive grassland areas have a high potential 
for antelope, sharp-tailed grouse, and deer. Cropland 
areas have potential for pheasant, mourning dove, sharp- 
tailed grouse, and prairie chicken. The cropland areas 
in the eastern part of the county attract a small number 
of Hungarian partridge and also provide a limited 
amount of field feeding for migrating waterfowl. 

The larger ponds in the area have good potential as 
fisheries for bass, bluegill, and channel catfish. Some 
ponds in the Norrest association, however, are in the 
same turbid condition as those in the Imlay-Conata- 
Badland association. The larger ponds in the grassland 
areas also provide habitat for ducks and shore birds. 


WILDLIFE AREA 3 

Wildlife area 3 consists of the Huggins-Kadoka asso- 
ciation, the Ree association, the Savo association, and 
the Tuthill-Manter association. The soils of the Huggins- 
Kadoka association arc silty and are moderately deep 
over siltstone. The soils of the other associations are 
deep loamy and silty soils that formed in material de- 
posited by wind or water. The landscape is nearly level 
to gently sloping. Extensive areas are used for crops. 

This wildlife area has good potential for pheasant, 
mourning dove, sharp-tailed grouse, and prairie chicken. 
Field windbreaks provide protection for pheasant in 
winter in the areas of cropland. Those parts of this 
wildlife area that are adjacent to wildlife area 1 also 
provide feeding grounds for deer, prairie chicken, and 
sharp-tailed grouse. 
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specified trees and shrubs by windbreak groups 


and shrubs at 20 years of age. Estimates of height not given for species rated poor] 


Windbreak groups '—Continued 


Group 4 Group 5 Group 6 Group 8 Group 9 
Condition Height Condition Height Condition Height Condition Height Condition | Height 
Ft. t Ft. Ft, 

Good_-.-.-.. 13-15 | Good *___...- 11-13 | Fair___..---- 7-9 | Fair_-.-._-... 8-10 | Fair_______ 5-7 
Good... ____-_ 15-17 | Good___.-.-- 18-20 | Fair...____-- 11-13 | Fair___..-.-- 12-24 | Fair.______ 9-11 
POOFs 2. of slie ete Poor....-.---|..-.------ Poor. .2-2s2- ences scce5 Poor sees tes|sesveete ct Poores22 sacle se ecees 
Good__.-..-. 5-7 | Fair_.._- .-. 5-6 | Poor___..--..}.----.---- Poor....--.--|-.----.--- Fair.....-- 3-4 
Good_-..-... 6-8 Good_-.....-. 8-10 | Fair_____._-- 4-5 | Poor_.__-_---|....--.--. Fair.__..-- 4-5 
Good__..---. 8-10 | Fair________- 8-11 | Poor.____.-_-j_-..------ Poorsces 2 oo fo eee Poor eee one se 
Good__..---- 4-5 Good._-_-.-- 4-5 | Poor.....-...{.---.--.-- Poorsaco sont eke Poors essc|2 os Sc2 us 
Fair__....-.-. 10-12 | Fair._....... 11-13 | Poor.....----}.----.---- POOPE* <2 eis Ae Poe Poore=52 sels see 
Fair.__..._-- 9-11 | Good.._._--- 11-13: | Poors 222 2.25.)\o secu Poor: 2-22 24)o1 casos 8 Fair... ... 4-6 
Fair_.....--- 5-7 Fair. _._____- 4-6 POOrs 3822. 222) Paci shoe POOPo 30252432) zcenecaee PoOPs 22/2 Se eels: 
Good_____.-- 4-5 | Fair______.__ 4-5 | Fair___....-- 3-4 | Poor...-._---|---------- Fair___-..- 3-4 
Faire occecsc- 4-5 | Poor___.--.-.|.--------- Poor. - 2 csecleee ec Poorseis.2 32) 2 ecces ees POOP sao 2050 osess.54 
Fair... 2. 4-5 | Good_.__.... 5-6 | Poor-__..----}---------- Poors a2 ool oho nt Poors secen|ze2-cdee 
Fair._..-..-. 12-14 | Pair ?_.___._- 215-17 | Fair__....__- 7-9 | Poor___.-..--]..----.... Fair. ..-.-- 8-9 
Poors 2. asec 4| von sacs Poor.._.___-.]---------- Poor anese-e lo goo Poor... =5-2-6|2ceos0--22 Poor__..---}].---_-- 
Poots2 32 se2|oo coe oe ee Poors rose eee eee Poorss2--< =| Lecec es ew. POOP. sje anda | owen eens Poorsia2 es |. eee 
Fair. ._ 22. 318-20 | Fair ?__....2. 218-20 | Poor......--.-|-.-------- Poores.c2eUse| esos cee Poors=..-<|22.2si-2 
Good_-_.-.-- 23-25 | Good..._---. 22-24 | Fair.._.--... 11-13" | Poor.o2 2222 2)osceesc sce Fair..__.-- 10-12 
Good_---.-.- 14-16 | Good._._..-- 14-16 | Fair._......- 9-11 | Poor._..-_-._]---------- Fair..--.-- 9-11 
Good_...---- 12-14 | Good ?______- 216-18 | Fair.._..___- 11-13 | Poor.._.-__--]_--------- Poor__.----|--.----- 
Good___..--- 24-26 | Fair___.____. 20-22 | Fair_...__._. 11-138. |: Poors. 2 22] 222-2025 Poor. =---=-|s2s--<'.2 
Poor: -coss0-2]oecscesz ee Pooreases 25 cele oct! Poors so2ce 22 cleaned ee POOPss: 222522) cnciwceoed Poorieccescloses5ne2 


2 Projected conditions and heights are based on measurements rather than age. 


WILDLIFE AREA 4 


Wildlife area 4 is the Haverson-Glenberg association. 
Some areas of this bottom land are cultivated and others 
are in native grass and are used for hay and winter 
grazing. Native trees and shrubs on the lower flond 
plains help provide a favorable habitat for most of the 
wildlife species in the county. This association is heavily 
used as winter habitat by grouse, pheasant, and deer. 
Areas along the Little White River have been stocked 
with Rio Grande wild turkey. 

The Little White River has high-quality water and 
provides a favorable habitat for trout as well as other 
fish. The White River carries a heavy silt load and is 
favorable only to species such as catfish. These rivers 
also provide habitat favorable to aquatic furbearers, such 
as beaver, muskrat, and mink. 


Soils and Engineering ’ 


This section provides information of special interest 
to engineers, contractors, farmers, and others who use 
soil as structural material or as foundation upon which 
structures are built. Among those who can benefit from 
this section are planning commissions, town and country 
planners, town and city managers, sanitarians, land de- 
velopers, and architects and realtors who are concerned 
with soils and their limitations in land use planning and 
development. 


7 By Gorpon Srrovp, assistant State conservation engineer, Soil 
Conservation Service. 


Some properties are of special interest to engineers 
because they affect construction and maintenance of 
roads and airports, pipelines, building foundations, water 
storage facilities, erosion control structures, drainage 
systems, and sewage disposal systems. Among the prop- 
erties most important to engineers are permeability, shear 
strength, density, shrink-swell potential, available water 
capacity, grain-size distribution, plasticity, and reaction. 

Information concerning these and related soil proper- 
ties is furnished in tables 4, 5, and 6. The estimates and 
interpretations in these tables can be used in— 


1. Evaluating potential areas for residential, in- 
dustrial, commercial, and recreational uses. Im- 
portant factors are depth to bedrock, seasonal 
high water table, susceptibility to flooding, and 
permeability of the soil. 

2. Evaluating potential locations for roads, high- 
ways, airports, pipelines, and underground 
cables. Important factors are depth to bedrock, 
depth to water table, soil permeability, fre- 
quency of flooding, and susceptibility to sliding. 

8. Locating areas that are probable sources of sand, 
gravel, or road fill suitable for use as construc- 
tion material. Important factors are depth to 
water table, abundance of stones and boulders, 
thickness of the deposits, shrink-swell potential, 
susceptibility to frost, and moisture content. 

4. Planning of drainage systems, farm ponds, irri- 
gation systems, diversion terraces, and other 
structures for controlling water and conserving 
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soil. Important factors are permeability and ences the rate of water movement; and flooding 
seepage rate; depth to water table; slope; avail- or stream overflow. 
able water capacity; depth to a layer (hardpan, The engineering interpretations reported here do not 


claypan, bedrock, or sand and gravel) that influ- eliminate the need for sampling and testing at the site 


Tase 4.—Estimates of soil 


[Absence of data indicates that no estimate was made. An asterisk in the first column indicates that at least one mapping unit in this 
reason itis necessary to follow carefully the instructions for referring to other series 


i SS SSS ey) 


Depth to— Classification 
Depth 
Soil series and map symbols from 
Seasonal | surface 
Bedrock high Dominant USDA Unified AASHO 
water texture 
table 
Ft. Ft. In. 
Altvan: Al@2s2c-ccss--c-ses--eecnec- ees >5 >5 0-7 | Loam...--------.------ ML or ML-CL | A-4 or A-6 
7-12 | Clay loam_ edieceiee|) CL A-6 or A-7 
12-28 | Clay loam._------ ---| CL A-6 or A-7 
28-60 | Sand and gravel-_...--.-- GC or SC A-1 or A-2 
Anselmo lcs. i 2 sseecncs cle sesseedne ake >5 >5 0-9 | Fine sandy loam.----.-- SM A-4 
Mapped only with Dunday and Manter 9-16 | Fine sandy loam-_------- SM A-4 
soils. 16-60 | Fine sand---.---------- SM A-2 
Badland: Ba. 
No valid estimates can be made. 
*Bankard: Bg....--.------------------- >5 5-10 0-16 | Loamy very fine sand_._-| SM or ML A-2 or A-4 
For Glenberg part of Bg, see Glenberg 16-60 | Very fine sand__--------- SM - 
series. 
Barren badland: Bk. 
No valid estimates can be made. 
Blackpipe: Bp..------.----------------- 2-334 >5 0-4 | Silt loam.-.---..------- ML or CL A-4 or A-6 
4-12 | Silty clay loam___.------ CL A-7 
12-17 | Silty clay....----------- CL or CH A-7 
17-22 | Silty clay loam_-_----.--- CL A-7 
22-82 | Loam..-----.---------- ML or ML-CL | A-4 or A-6 
32-60 | Shale. 
*Buffington: Br, Bs, Bt, Bu, Bv, Bw, Bx_.-. >5 >5 0-16 | Silty clay loam—-_--.----- CL A-7 
For Minatare part of Bx, see Minatare 16-25 | Silty clay__--_-------.--- CL or CH A-7 
series. 25-40 | Silty clay loam_.--_----- CL A-7 
40-60 | Silt obam_-.------------ CL or ML-CL A-6 
Caputa: CaB, CaC__-------------------- >5 >5 0-3 | Loam___-_------------- MLor ML-CL | A-6or A-4 
3-11 | Clay loam.-.----------- CL or CH -7 
11-60 | Clay loam_------------- CL or CH A-6 or A-7 
Cedar Butte: Ce_._.------.------------+- >5 >5 0-6 | Siltloam_...----------- ML or CL A-4 or A-6 
6-12 | Clay_...-.------------- CH A-7 
12-42 | Silty clay_-..-.--------- CH A-7 
42-60 | Gravelly sand._.-------- 8C A-2 
*Conata?.. ClEsccnevasoeecleesestelesess <2 >5 0-17 | Clay....-----.--------- CH or MH-CH | A-7 
For Larvie part of CIE, see Larvie 17-60 | Mudstone. 
series. 
*Dunday: OsC, DtB, DuD_.-----_------- >5 >5 0-10 | Loamy fine sand_.-----. SM A-2 or A-4 
For Anselmo part of DtB, see Anselmo 10-60 | Fine sand.._----------- SM A-2 
series. For Valentine part of DuD, 


see Valentine series. 
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cial meaning in soil science that may not be familiar to 
engineers. These terms are defined in the Glossary at 
the back of this publication. 
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of specific engineering works. The soil map is useful in 

planning more detailed field investigations and for indi- 

cating the kinds of problems that may be expected. 
Some of the terms used by soil scientists have a spe- 


properties significant in engineering 


series is made up of two or more kinds of soil. The soils in such mapping units may have different properties and limitations, and for this 
that appear in the first column of this table. >signifies greater than, and <less than] 


Percentage less than 3 inches Corrosivity 
passing sieve— 
Permea- Available Shrink-swell 
No. 4 | No. 10 | No. 40 | No. 200 bility water Reaction | Salinity potential 
(4.7 (2.0 (0,42 (0.074 capacity Uncoated Concrete 
mm.) mm.) mm.) mm.) steel 
In. fhr. In. fin. of soil pH Mmhos/em. 
100 100 | 85-95 65-80 1, 2-2. 0 0. 18-0, 20 | 6. 6-7.3 {_--______- Low_-.-_---- Low-.--..---- Low. 
100 100 | 90-100 | 70-85 0; 6-1, 2 0, 19-0. 22 | 6.6-7.3  |.---..--.- Moderate___-_- Moderate_____ Low 
100 100 | 90-100 | 70-85 0. 6-1. 2 0. 17-0. 20 | 7.4-8 4 |..-.-.---- Moderate___.. Moderate_-___ Low. 
50-75 | 40-60 | 20-50 | 10-35 6.0-10.0 | 0.03-0.06 | 7.9-8.4 |_-......-. OW--------- Low-__------.- Low. 
100 100 | 70-95 | 40-50 2. 0-6. 0 0. 14-0,17 | 6.6-7,3 |..----..-- Low-_-..------ Low. -_.----- Low 
100 100 | 70-95 | 35-50 2. 0-6. 0 0, 12-0.15 | 6.6-7.3 |.--------- Low-..---.--- Low...------ Low 
100 100 | 65-85 | 20-30 6.0~10.0 |] 0. 06-0. 08 ) 6.6-7.3 |_.--..._-- Low.-------- Low_.--.---- Low 
100 100 | 90-95 | 30-60 2. 0-6. 0 0. 08-0.10 | 7.9-8 4 j.---.----- Low_-..--.--- Low. ..----.- Low 
100 100 | 70-90 25-35 6. 0-10. 0 0. 06-0. 08 | 8. 5-9.0 j_----_-.-- Low. 22. Low. ._..---- Low. 
100 100 | 90-100 | 70-90 1, 2-2. 0 0. 19-0. 22 | 6.6-7.3 |[..--..___- Moderate_.._. Low. -.-----. Low 
100 100 | 95-100 | 90-95 0. 2-0. 6 0. 16-0. 19 | 6.6-7.3 j{_.---- --- High_____--_- Moderate_.... Low. 
100 100 | 95-100 | 90-95 0. 2-0. 6 0.11-0.16 | 7.4-7.8 |..----- 22. High--_...- 2. High________. Low 
100 100 | 95-100 | 90-95 0. 2-0. 6 0. 14-0.17 | 7.9-8.4 j_-----.-.. High.-.......| Moderate____- Low 
100 100 | 85-95 | 60-75 0. 2-0. 6 0. 16-0.18 | 7.9-8.4 /..-------. Low to Moderate... Low 
moderate. 
100 100 | 95-100 | 85-95 0. 6-1. 2 0. 19-0. 22 | 6, 6-7.8 j.-------_. Moderate_._.- High......--- Low. 
100 100 | 95-100 | 90-95 0. 2-0. 6 0. 11-0.16 | 7.9-8 4 |.---.--__- High... _. High_-._.-...- Low. 
100 100 | 95-100 | 85-95 0. 2-0. 6 0. 14-0.17 | 7.9-8.4 |_------__- Moderate----. High... 22. Low 
100 100 | 90-100 | 70-90 0. 6-1. 2 0. 17-0. 20 | 7.9-8.4 |. ..---... Low to High-.._..__- Low 
moderate. 
100 100 | 85-95 60-80 1. 2-2.0 0. 18-0, 20 | 6.6-7.3 |_...--- 2. Low. _..----. Low--...---- Low. 
100 100 | 90-100 | 70-80 0. 2-0. 6 0. 16-0. 19 | 6, 6-7.8 |_------... High__-.-___. High_-_._-___- Ow. 
100 100 | 90-100 | 70-80 0. 2-0. 6 0. 14-0.17 | 7.4-9.0 |_...-.-.-- Moderate to | High--._____- Moderate. 
igh. 
100 100 | 90-100 | 70-90 0. 6-2. 0 0.17-0.20 | 7.4-7.8 |.._._---__. Low to High... 2... Low. 
moderate. 
100 100 | 90-100 | 75-95 0, 02-0. 2 0. 10-0.15 | 7. 4-8 4 Hig High Moderate. 
100 100 | 90-100 | 75-85 0, 02-0, 2 0. 08-0, 13 | 8. 5-9, 0 i i High. 
70-80 50-60 | 20-30 5-15 6. 0-10. 0 0. 03-0. 06 | 7. 9-8. 4 Low. 
100 100 | 90-100 | 75-95 <0. 06 0. 10-0. 14 | 7. 4-8. 4 Low. 
100 | 95-100 | 65-90 | 30~40 2. 0-6. 0 0. 10-0.12 | 6.6-7.3 |__..__---- Low.-___---- Low...---.-- Low 
100 | 95-100 | 65-80 | 20-35 6.0-10.0; 0. 06-0.08 | 6.6-7.3 j-__-- ~~~. Low_-..----- Low__.--...- Low 
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Soil series and map symbols 


*Duroc: DvA, DvB_....----------------- 
For Kadoka part of DvA and DvB, see 
Kadoka series. 


*“Epping: EhO, EhE 
For Huggins part of EhD and Eh€E, see 
Huggins series. 


Glenberg: Ge_...--..------------------- 


Haverson: Ha, He, Hd, He---.---------- 


*Hisle: 
For Orella part of HID, see Orella series. 


Mapped only with Kolls series. 


*Huggins: HnB, HnC, HpD, HuA, HuB, 
HwB. 

For Epping part of HpD, see Epping 
series. For Kadoka part of HuA and 
HuB, see Kadoka series. For Wort- 
man part of HwB, see Wortman 


series. 


*Imlay: Ib, IcD, IcE, 
For Badland part of !b, see Badland. 
For Conata part of t[cD and IcE, see 
Conata series. For Norrest part of 

InE, see Norrest series. 


“Kadokat Kasia ios. cecevecscteeceoos oe 
For Kube part of Ka, see Kube series. 


*Keota: 
For Epping part of KeD, see Epping 
series. 


Weyer aoa os th pce i ce 
Mapped only with Ree series. 


*Kolls:)’ Khowicecseoscetesetcsewcsseekee 
For Hoven part of Kh, see Hoven series. 


Depth to— 
Seasonal 
Bedrock high 
water 
table 
Ft. Ft. 
>3% >5 
<2 >5 
>5 5-10 
>5 >5 
2-316 >5 
>5 >5 
2-3 >5 
<2 >5 
2-346 >5 
2-344 >5 
>5 >5 
>5 >5 


SOIL SURVEY 


Depth 
from 
surface 


Tasie 4.—Estimates of soil properties 


Classification 


Dominant USDA Unified 


texture 


Silt loam____.----.----- 
Silty clay loam 
Silty clay loam 
Silt loam. ___._-_------- 
Siltstone. 


Silt loam_..--.--------- 
Siltstone. 


ML or ML-CL 
CL 
CL 
ML or ML-CL 


ML 


Fine sandy loam- ------- 8M 
Very fine sandy loam_---| SM or ML 
Fine sand__.__.-------- SM 


Silty clay loam._-------- CL 


Silty clay_...--.-------- CL 

Silt loam__..----------- CL or ML-CL 
Fine sand..._.-.------- SM 

Silt loam...------------ ML or ML-CL 
Silty clay__.----__------- CH 

Silty clay loam---------- CH or MH 
Shale. 

Silt loam_...-..-------- ML or ML-CL 
Clays. <:secscesele sess CH 

Silty clay...------------ CH 

Clay loam_.--..-------- CL or CH 

Silt loam___------------ ML or CL 


CL or CH 


Silty clay loam._-------- CL or CH 


Soft siltstone. 


Clay loam_...-.-------- CL 
Gravelly clay loam------ CL 
Siltstone. 

Silt loam___.----------- 


ML or ML-CL 
CL 


Silty clay loam__.-.----- 
CL or ML-CL 


Silty clay loam. 


Silt loam._..----------- ML or ML-CL 
Siltstone. 

Silt loam_....-..------- ML 

Siltstone. 

Loam_..----.---------- ML or ML-CL 
Clay loam_.-.---.------ CL 

Clay loam....---------- CL or ML-CL 
Gravelly sand__.-----..- SM 

Clays. 22ssscesesecaeses CH or MH 
Clays.ii-ceeccee ees igee CH or MH 


AASHO 


A-4 
A-4 
A-2 


A-6 or A-7 
A-7 


A-4 or A-6 
A-2 


A-4 or A-6 
A-7 
A-7 


A-4 or A-6 
A-7 
A-7 
A-6 or A-7 


A-4 or A-6 
A-7 


A-7 


A-4 or A-6 


A-4 or A-6 
A-6 or A-7 
A-6 
A-2 


A-7 
A-7 
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significant in engineering—Continued 


Percentage less than 3 inches Corrosivity 
passing sieve— 
Permea- Available Shrink-swell 
No. 4 | No. 10 | No. 40 | No. 200 bility water Reaction | Salinity potential 
(4.7 (2.0 (0.42 (0.074 capacity Uncoated Concrete 
mm.) mm.) mm.) mm.) steel 
In.far. In, fin. of sod} pH Mmbos/em. 
100 100 | 90-100 | 70-90 1. 2-2. 0 0. 19-0. 22 | 6. 1-7.3 
100 100 | 95-100 | 85-95 0. 6-1. 2 0. 19-0. 22 | 6. 6-7. 3 
100 100 | 95-100 | 85-95 0. 6-1. 2 0. 17-0. 20 | 6. 6-7. 3 
100 100 | 90-100 | 70-90 0. 6-2. 0 0. 17-0. 20 | 6. 6-7. 3 
90-100 | 90-100 | 85-100 | 70-90 0. 6-1. 2 0.17-0.20 | 7.9-8.4 |... 22 LLL Low._._-.-_- Moderate.-..._| Low. 
100 100 | 70-95 | 35-50 2. 0-6. 0 0.12-0.15 | 7.9-8.4 j|--------.- Low. ..------ Low_. 2. 2. Low 
100 100 | 85-95 35-60 2. 0-6. 0 0. 15-0.17 | 8.5-9.0 j_._.-____e Low. ..----_- Low... ---- Low. 
100 100 | 60-80 | 20-35 6.0-10.0 | 0. 06-0.08 | 8. 5-10.0 |._..-___.. Low___---__- Low. _...---- Low 
100 100 | 95-100 | 85-95 0. 6-1. 2 0. 17-0. 20 | 7.4-7.8 |[.----.-.-. Low.-..--.-. Moderate.---- Low. 
100 100 | 95-100 | 90-95 0. 6-1. 2 0. 11-0.16 | 7.9-8.4 |....-.___. High___. 22 High..-..._-- Low. 
100 100 | 90-100 | 70-90 0. 6-1, 2 0. 17-0. 20 | 7.9-8 4 |____-____- Low. __.--.-- Moderate__. Low 
100 100 | 65-80 | 20-35 6.0-10.0 | 0.06-0.08 | 7.9-8 4 j_--.-.L.-- Low____--.-- Moderate___._ Low 
100 100 | 90-100 | 70-90 1, 2-2. 0 0. 19-0. 22 | 6.6-7.3 |i.22 Le Low...---.-- Low....-.--. Low 
100 100 | 95-100 | 90-95 <0.06 | 0. 05-0. 09 | 7. 4-7.8 2-4 | High... __- High._...._- Low. 
100 100 | 95-100 | 90-95 0. 06-02 | 0.11-0.14 | 7. 9-9.0 2-4 | High_._______ High________. Low 
100 100 | 90-100 | 70-90 0. 6-2. 0 0. 19-0. 22 | 61-65 |. LLL. Low...---... 
100 100 | 90-100 | 75-95 <0. 06 0. 10-0. 15 | 6. 1-7. 3 2-4 |) High.-_______ 
100 100 | 90-100 | 75-95 0. 06-0. 2 0. 08-0. 12 | 7. 9-8. 4 2-4 | High_..._.___ 
100 100 | 90-100 | 70-80 0. 2-0. 6 0. 14-0.17 | 7.4-7.8 |. 2-222. High._._..... 
100 100 | 90-100 | 70-90 1. 2-2. 0 0. 19-0. 22 | 6. 6-7.3 |... --- Le Low....-22-- : 
100 100 | 95-100 | 85-95 0. 2-0. 6 0. 16-0.19 | 7.4-7.8 |. ~-_-____e Moderate to Moderate___._| Low. 
gh. 
100 100 | 95-100 | 85-95 0. 2-0. 6 6. 14-0.17 | 7.4-8 4 |.----- Lo. Meerete to Moderate____.| Low. 
igh. 
100 100 | 90-100 | 70-80 0. 06-0. 6 0. 17-0. 20 | 7.9-8.4 |-----...-- High._.______ Moderate... ..| Low. 
100 100 | 90-100 | 70-80 0. 06-0. 6 0. 17-0. 20 | 7.9-8.4 |----__._-. High... -. 2 Moderate.._..| Low. 
100 100 | 90-100 | 70-90 1. 2-2. 0 0. 19-0. 22 | 6.6-7.3 |_--.. 2. __ Low......-.- Low..._-_--- Low 
100 100 | 90-100 | 85-95 0. 6-1. 2 0. 19-0. 22 | 6.6-7.3 |__----._L- Moderate._. __ Moderate.__.. Low. 
100 100 | 90-100 | 70-90 0. 6-1, 2 0. 17-0. 20 | 7.4-7.8 jo... 2 Le Moderate_....| Moderate... __ Low 
95-100 | 90-100 | 85-100 | 60-85 0. 6-2. 0 0. 17-0. 20 | 7.9-8.4 |... 2-2 LLe OW ee Moderate... ..| Low. 
95-100 | 95-100 | 90-100 | 85-95 0. 6-2. 0 0. 17-0. 20 | 7. 4-84 |i... 2 LL. Low_________ Low. ......-- Low. 
100 100 | 85-95 60-75 1. 2-2. 0 0. 19-0. 22 | 6.6-7.8 |__.-.--__- Low. ...--.-. Low.._..-.-- Low. 
100 100 | 90-100 | 70-80 0. 6-1, 2 0. 19-0. 22 | 7.4-7.8 |______-___ Moderate_-____ High...._._-. Low. 
100 100 | 90-100 | 70-80 0. 6-1. 2 0. 17-0. 20 | 7.9-8.4 |... ----__- Moderate._.-. High_-._______ Low 
90-100 | 70-90 | 50-60 | 10-25 6.0-10.0 | 0. 06-0.08 | 7.9-8 4 |_.-.-.-._- OW. ..------ LOW sews. Low. 
100 100 | 90-100 | 75-95 <0. 06 0. 10-0. 14 | 7.4-7.8 |_-_______. High___._---. High.......-- Low. 
100 100 | 90-100 | 75-95 0. 06-0. 2 0. 08-0. 12 | 7. 9-8. 4 | -_- 1. Lee ighs 222222 High__-___._.- Moderate. 
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TABLE 4.—Estimates of soil properties 


Depth to— Classification 
Depth 
Soil series and map symbols from 
Seasonal } surface 
Bedrock high Dominant USDA Unified AASHO 
water texture 
table 
Ft, Ft. In. 
Kubescte- oe chs teste tee tec > 3 >5 0-10 | Silt loam___..----2----- ML cor ML-CL | A-4 or A-6 
Mapped only with Kadoka series. 10-17 | Silty clay loam._..___--. CL A-7 or A-6 
17-41 | Silt loam___.---.---_--- CL or ML-CL | A-6 
41-60 | Siltstone. 
Kyle: Kyi .-2o2 24228 cece cen c es sesthe >3 >5 0-60 | Clay....--------------- CH A-7 
*Lakoma: LaD, LdD, LdE_..-..--__----- 2-314 >5 0-3 | Clay__.----.----------- CH A-7 
For Murdo part of LaD, see Murdo 3-24 | Clay...---.------------ CH A-7 
series. For Samsil part of LdD and 24-60 ; Shale. 
LdE, see Samsil series. 
*Larvie: LeC, LfC, LhC, LmB__._..._---- 2-334 >5 0-26 | Clay____...------------ CH A-7 
For Conata part of LfC, see Conata 26-36 | Shale. 
series. For Hisle part of LhC, see 
Hisle series. For Metre part of LmB, 
see Metre series. 
Lowry: LoA, LoB, Ls----.----------_--- >5 >5 0-9 | Silt loam._.-----.------ ML or ML-CL | A-4 or A-6 
No valid estimates can be made for 9-60 | Silt loam_...._-_------- ML or ML-CL | A-4 or A-6 
Slickspots part of Ls. 
*Manter: MaD, McE, MfC.___--_____--- >5 >5 0-6 | Fine sandy loam.-.----- SM A-2 or A-4 
For Anselmo part of MaD, see Anselmo 6-18 | Sandy loam__..-.------- SM A~2 or A-4 
series. For Samsil part of McE£, sec 18-60 ; Loamy sand-_-_-_--.------ SM A-2 
Samsil series. For Tuthill part of 
MfC, see Tuthill series. 
Metres 22. to 28 os eaten ease thd 2-34 >5 0-10 | Clay.__-_-------------- CH or MH A-7 
Mapped only with Larvie series. 10-30 | Clay, silty clay..._.----- CH or MH A-7 
30-60 | Mudstone. 
*Millboro: MIB, MIC___.___------_----- >3% >5 0-5 | Silty clay.......-.------ CH A-7 
For Reliance part of M|B and MIC, see 5-60 | Clay_..__-------------- CH A-7 
Reliance series. 
Minatare: Mm..._...--.-__---._-_----- >5 3-6 0-1 | Silt loam......--.------ ML or ML-CL | A-4 
1-12 | Clay and silty clay loam__| CH A-7 
12-42 | Silty clay loam, and CL A-7 or A-6 
clay loam. 
42-60 | Stratified sand and clay_.| SM to CH A-4 to A-7 
Mitchell: Mn ......--------------- ee >5 >5 0-28 | Silt loam.-.------------ ML or ML-CL | A-4 or A-6 
28-60 | Very fine sandy loam..../ ML A-4 
Mosher: Mo_._..-.--.-_--.-_--.------- >5 >5 0-4 | Silt loam_..-....------- ML or ML-CL | A-4 or A-6 
4-21 | Clay___-------------- _.| CH or MH A-7 
21-60 | Silty clay...--.--------- CH or MH A-7 
*Murdo: MrC, MsD, MuD_____...---_-. >5 >5 0-3 | Gravelly loam_._---.---- ML A-4 
For Lakoma part of MsD, see Lakoma 3-10 | Gravelly clay loam_--_--- CL A-6 
series. For Schamber part of MuD, 10-15 | Gravelly clay loam...--- CL or ML-CL | A-6 
see Schamber series, 15-24 | Gravelly sand_._-___._-- GM or SM A-1 or A-2 
24-60 | Sand and gravel__-._..-. GC, GM, SC A-1 or A-2 
or SM. 
*Norrest: NIC, Nm, NoA, NoB, NrC, | 2-34 >5 0-6 | Silt loam.__..._..-..--- ML or ML-CL | A-6 
NsC, NsD, NtB. 6-18 | Silty clay loam_-_--.---.- CL A-7 or A-6 
For Badland part of Nm, see Badland. 18-32 | Clay loam......-.-----. CL A~7 or A-6 
For Blackpipe part of NoA and NoB, 32-36 | Siltstone. 
see Blackpipe series. For Cedar Butte 
part of NrC, see Cedar Butte series. 
For Imlay part of NsC and NsD, 
see Imlay series. For Okreek part 


of NtB, see Okreek series. 


significant in engineering—Continued 
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Percentage less than 3 inches 
passing sieve— 
Permea- Available : 
No. 4 | No. 10 | No. 40 | No. 200 bility water Reaction | Salinity 
(4.7 (2.0 (0.42 (0.074 capacity 
mm.) mm.) mm.) mm.) 
In.fhr, | In.fin. of soit pH Mibosjem. 

100 100 | 90-100 | 70-90 1, 2-2. 0 0.19-0,22 | 6.1-6.5 [-.--.---L. 
100 100 | 95-100 | 85-95 0. 6-0, 2 0. 14-0. 17 | 6.6-7.3 |-__..----- 
100 100 | 90-100 | 70-90 0. 6-2. 0 0. 17-0. 20 | 6 6-7.8 |-.--- 2 8. 
100 100 | 95-100 | 90-100 <0.06 | 0.08-0.12 |] 7.4-84 |. --___LL 
100 100 ; 90-100 | 80-95 0. 2-0. 6 0. 10-0.14 | 7.4-7.8 J-..-- 2. 
100 100 | 90-100 | 75-95 0. 06-0. 2 0. 08-0. 12 | 7.9-8.4 |-L 2. L lle 
100 100 | 90-100 | 75-95 <0.06 | 0. 08-0.12 | 7.4-8.4 |... LL 
100 | 90-100 | 85-100 | 85-100 2. 0 0. 19-0. 22 | 6.6-7.8 |... _2L. 
100 | 90-100 | 85-100 | 85-100 1, 2-2. 0 0. 17-0. 20 | 7.4-8.4 |e... Le 
100 100 | 60-70 | 30-50 2. 0-6. 0 0. 14-0.17 | 6.6-7.3 {-.-----2-- 
100 100 | 60-70 | 30-40 2. 0-6. 0 0. 09-0.13 | 6.6-7.3 |[_._- LL 
100 100 | 50-70 | 20-35 2. 0-6. 0 0. 08-0.10 | 7.4-7.8 |_-.-.-_-._- 
100 100 100 } 90-100 <0.06 | 0. 10-0.14 | 7.4-8.4 |. 2-2 L lle 
100 100 100 | 90-100 <0. 06 | 0. 08-0, 12 | 7.9-8.4 J... Le 
100 100 | 95-100 | 90-95 0. 2-0. 6 0. 18-0. 18 | 6.6-7.3 |----- 2. 
100 100 | 90-100 } 75-95 0. 06-0, 2 0. 08-012 | 6.6-8.4 {....-_-_L. 
100 100 | 90-100 | 70-90 0. 06-1. 2 0. 17-0. 20 | 5.6-7.3 |.-_--_--.- 
100 100 | 95-100 | 80-95 0.06 | 0. 05-0. 09 | 6. 6-8. 4 2-4 
100 | 95-100 | 90-100 | 70-95 0. 06-0. 6 0. 11-0. 14 | 7. 9-9. 0 2-4 

95-100 | 90-100 | 70-95 | 40-90 0. 06-0. 2 0. 08-0.12 | 7.9-9,4 J... 2... 
100 100 | 90-100 | 70-90 1, 2-2, 0 0. 17-0. 20 | 7. 
100 100 | 80-95 | 50-70 1. 2-2. 0 0. 15-0.17 | 8 
100 100 | 90-100 | 70-90 1, 2-2, 0 0. 19-0, 22 | 6. 
100 100 |} 90-100 | 75-95 <0.06 | 0.10 0.15 | 6 
100 100 | 95-100 | 90-95 0. 2-0. 6 0. 08-0, 13 | 7. 

80-95 | 70-90 | 70-85 | 50-75 2. 0-6. 0 0. 18-0, 20 | 6. 

70-90 | 60-90 | 60-85 | 50-85 2. 0-6. 0 0. 19-0. 22 | 6. 

60-80 50-80 §0-75 50-70 2. 0-6. 0 0. 17-0. 20 | 6. 

50-75 40-60 20-50 10-35 6. 0-10. 0 0. 06-0. 08 | 7. 

50-75 40-60 20-50 5-25 6. 0-10. 0 0. 03-0. 06 | 7. 
100 100 | 90-100 | 70-90 0. 6-1.2 0. 17-0. 20 | 7. 
100 100 | 95-100 | 85-95 0. 2-0. 6 0. 14-0. 17 | 7. 
100 100 | 90-100 | 70-80 0. 2-0. 6 17-0. 20 | 7 


Shrink-swell 
potential 


High.....---- 
Moderate. _-- 


Moderate....- 


Corrosivity 

Uncoated Concrete 

steel 
Low. ---..--- Low 
Moderate-_--.- Low. 

OW nae iese: Low 
High-..-..--- Moderate. 
High-_.__...- Low. 
High-_._- 2... Moderate. 
High... High. 
Low... --..--- Low 
Low... --..-.- Low 
Low__.-. 2 --- Low 
Low.....---- Low- 
LoWinccsscen Low. 
High.-.-.---- Low 
High...-._--. Low. 
High._.--_--- Low. 
High...------ Moderate. 
prea Lasts sats, Hoek 

igh...--_--- igh. 
High...-..--- High. 
High...------ High. 
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Tasie 4.—Estimates of soil properties 


Depth to— Classification 
Depth 
Soil series and map symbols from 
Seasonal | surface 
Bedrock high Dominant USDA 
water texture 
table 
Ft. Ft. In, 
Okréek:.¢ oo ccere wee er toe ot eae 2-314 >5 0-7 | Silty clay_.....--.--____ CH 
Mapped only with Norrest soils. 1-25..| Clay-+ 2.2 3o02 Feces CH 
25-30 | Silty clay_......--..___- CH 
30-40 | Siltstone. 
*Opal: OcC, OgC, OIB, OIC, OmB, OpB, 2-3% >5 0-8 Claysuo25.22c5-855360% 8 CH 
+B, OtD, OwC. 8-34 | Clay... ______. CH 
For Caputa part of OIB and OIC, see 34-40 | Shale. 
Caputa series. For Mosher part of 
OmB, see Mosher series. For Promise 
part of OpB, see Promise series. For 
uthill part of OtB and OtD, see Tut- 
hill series. For Woodly part of OwC, 
see Woodly series. 
*Orella? (Oxo ooo oe eh teed <2 >5 0-1 | Silt loam_.._..________. ML or ML-CL 
For Badland part of Ox, see Badland. 1-13 | Clay__._-.____--2 Lee CH 
13-60 | Shale. 
*Promise: PcA, PcB, Pd, PpA, PaB, PmA, >3% >5 0-13 | Clay.._---.---.---22 2. CH 
Ps. 18-60 | Clay_.._-._____.- 222 Lee CH 
For Opal part of PgA and PgB, see 
Opal series. For Mosher part of PmA, 
see Mosher series. No valid estimates 
can be made for Slickspots part of Ps. 
*Ree: ReB, RkA, RKB________-_________-- >5 >5 0-7 | Loam_-_._...---.--....- ML or ML-CL | A-4 or A-6 
For Keya part of RkA and RkB, see 7-14 | Clay loam.-..-----.--- CL A-6 
Keya series. 14-30 | Clay loam__...-...-_.-- CL A-6 
30-40 |} Loam__-.___.------___- CL or ML-CL | A-4 or A-6 
40-60 | Fine sandy loam_______- SM A-4 
Relianceés «20: ss 2cesscecunseceue ecco eesus >5 >5 0-5 | Silty clay loam__...- -_ CL A-6 or A-7 
Mapped only with Millboro soils. 5-14 | Silty clay......___-._..- CH or MH A-7 
14-50 | Silty clay, clay__.._____- CH or MH A-7 
50-60 | Clay loam__________.__- CL A-6 or A-7 
*Samsil: Sa, SID, SIE, SmE, SnE, Ss___- <2 >5 0-17 | Clay._.----.--._----2 ee CH A-7 
For Lakoma part of SID and SIE, see 17-28 | Shale. 
Lakoma series. For Manter part of 
SmE, see Manter series. For Scham- 
ber part of SnE, see Schamber series. 
No valid estimates can be made for 
Shale outcrop part of Ss. 
Sandy land: St. 
No valid estimates can be made. 
Savo: SuA, SuB, SuC... 22 Ll >5 >5 0-10 | Silty clay loam____._____ ML-CL or CL |} A-6 
10-58 | Silty clay loam__..-._..- CL or CH A-6 or A-7 
58-60 | Sand and gravel__....__- GM A-1 
*Schamber: SvE, SwE......._._..._____- >5 >5 0-6 Gravelly loam_._._.__-- ML A-4 
For Murdo part of SvE, see Murdo 6-60 | Sand and gravel__.___._- GM A-1 or A-2 
series. For Samsil part of SwE, see 
Seamsil series. 


Stirk: ‘Syecec cede ce shes deen ou sen ce >5 >5 0-60 | Clay.._...-..---_------ CH or MH A-7 
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ercentage less than 3 inches 


— 


passing sieve— 


No. 4 
(4.7 
mm.) 


100 
100 
100 


100 
100 


100 
100 


100 
100 


100 
100 
100 
100 
100 


100 
100 
100 
100 


100 


100 
100 


30-60 


80-100 
35-70 


100 


No. 10 
(2.0 
mm.) 


100 
100 
100 


100 
100 


100 
100 


100 
100 


100 
90-100 
85-100 
85-100 
85-100 


100 
100 
100 
100 


100 


100 
100 


20-50 


70-100 
25-60 


100 


No. 40 | No. 200 
(0.42 (0.074 
mm.) mm.) 


90-100 
90-100 
90-100 


90-95 
90-100 
90-95 


90-100 
90-100 


85-100 
90-100 


90-100 
90-100 


70-90 
75-100 


90-100 
90-100 


80-100 
80-100 


80-100 
80-100 
70-100 
70-100 
70-85 


95-100 
95-100 
95-100 
90-100 


90-100 


70-95 
60-90 
60-90 
60-75 
40-50 
85-95 
90-95 
90-95 
75-95 


75-95 


90-100 
95-100 


10-40 


60-75 
15-50 


70-90 
85-95 


5-15 


50-65 
5-30 


90-100 | 75-95 


Permea- 
bility 


In. fhr. 
0. 2-0. 6 
0. 06-0. 2 
0. 06-0. 6 


06 
06 


<0. 
<0. 


Say 
PPPs 


bo 
re 
Ww A2OMmnds CONN 


PesSe reSssr 
| 
Prer 


mre 


S 
oO 
? 
i=) 


0. 02-0. 2 


Available 
water 
capacity 


In. fin. of soit 

0, 13-0, 18 
0, 08-0. 12 
0. 08-0. 12 


0. 10-0. 
0. 08-0. 


14 
12 


SS 
° 
i 
S 


2 eSfs SSSse 
= 
P 
oO 


19-0. 
16-0, 19 


03-0. 06 


16-0. 18 
03-0. 06 


22 


ep 2 992 


0. 08-0, 12 


Reaction 


ris 


NO NNN ANANS 


NP NM PD 


. 5-9. 0 


6-7. 3 
6-8. 4 


9-8 4 


6-8. 4 
9-8. 4 


. 9-8. 4 


Salinity 


Mmhosjem. 


Shrink-swell 
potential 


Moderate-_---- 
Moderate----- 


79 
Corrosivity 
Uncoated Concrete 
steel 

High_-_-__----- Low. 
High......--- Low. 
High_.___-..- Low. 
High...-.---- Low. 
High.....---- Moderate. 
Low.--.----- Low. 
High.._.----- Low. 
High. ---.---- Low. 
High.._.----- Moderate. 
Low--------- Low 
Moderate.---- Low 
Moderate..---) Low 
Moderate... .- Low 
Low--------- Low 
Moderate... -- Low 
High....----- Low 
High....----- Low. 
High.-_------ Low 
High.-------- Moderate. 
Moderate-__--- Low. 
Moderate----- Low. 
Moderate_--.- Low. 
Low se:eakes Low. 
Low..------- Low. 
High __.----- Moderate. 


80 SOIL SURVEY 


TABLE 4.—Estimates of soil properties 


Depth to— Classification 
Depth 
Soil series and map symbols from 
Seasonal | surface 
Bedrock high Dominant USDA Unified AASHO 
water texture 
table 
Ft. Ft In, 
*Tuthill: ThB, ToC, TuB, TwA, TwB__-- >5 >5 0-8 Fine sandy loam_-_..---- SM or ML A-4 
For Opal part of ToC, see Opal series. 8-24 | Sandy clay loam_____.-. SC or CL A-4 or A-6 
For Whitelake part of TuB, see 24-39 | Sandy loam.__-..-.----. SM A-2 or A-4 
Whitelake series. For Woodly part 39-60 | Loamy sand-_--..____--- SM A-2 
of TwA and TwB, see Woodly series. 
Valentine: VaE.---.------..-------~----- >5 >5 0-60 | Fine sand____--...----- SM or SP-SM A-2 or A-3 
*Wanblee: Wa, WbB__-_---------------- 144-3 >5 0-1 Silt loam___-__._------- ML or ML-CL | A-4 or A-6 
For Whitelake part of Wa, see White- 1-3 | Silty clay loam._-__..-.- CL A-6 or A-7 
lake series. For Wortman part of 3-20 | Silty clay loam__...__..---| CL A-6 or A-7 
Wb B, see Wortman series. 20-40 | Siltstone. 
Whitelakesco.. oc ceeh eh eee eke eet >3% >5 0-10 | Fine sandy loam______--- SM A-2 or A-4 
Mapped only with Tuthill and Wanblee 10-16 | Fine sandy loam ...--.. SM A-2 or A-4 
soils. 16-24 | Sandy loam__...-------- SM A-2 
24-60 | Silty clay loam___._-..-- CL or CL-ML A-4 or A-6 
*Woodly: Wd, WoB__----.-------------- >5 >5 0-21 | Fine sandy loam_--._-_--- SM or MEL___-_- A~2 or A-4 
For Opal part of WoB, see Opal series. 21-33 | Sandy clay loam. .--..-- SC or CL..__--- A-6 
33-40 | Sandy clay loam-------- SC or CL....--- A-6 
40-60 | Sandy loam.___--------- SM.2o2s.2e 255 A-2 or A-4 
*Wortman: Ww-_----------------------~- 14-3 >5% 0-5 Silt loam....--...----.- ML or ML-CL.-| A-4 or A-6 
For Wanblee part of Ww, see Wanblee 5-7 | Silty clay loam__.---.--- CL or CH A-7 
series. 7-11 | Silty clay loam_.- --| CL 
11-86 | Silty clay loam_.-..----- 
Siltstone. 
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significant in engineering—Continued 


Percentage less than 3 inches 
passing sieve— 


No. 4 | No. 10 | No. 40 | No. 200 
(4.7 (2.0 (0.42 (0.074 
mm.) mm.) mm.) mm.) 
100 100 | 70-85 | 40-55 
100 100 | 80-90 | 35-55 
100 100 | 60-70 30-40 
100 100 | 50-70 15-35 
100 100 | 65-80 5-20 
100 100 | 90-100 ; 70-90 
100 100 | 95-100 | 85-95 
100 100 | 95-100 | 85-95 
100 100 | 70-85 30-50 
100 100 | 70-85 | 30-50 
100 | 95-100 | 60-70 | 20-35 
100 100 | 95-100 | 80-95 
100 100 | 70-85 30-55 
100 100 | 80-90 35-55 
100 100 | 80-90 | 35-55 
100 100 | 60-70 | 30-40 
100 100 | 90-100 | 70-90 
100 100 | 95-100 | 85-95 
100 100 | 95-100 | 85-95 
100 100 | 95-100 | 85-95 


Permea- 
bility 


Available 
water 
capacity 


Reaction 


Salinity 


fm) 

oO 
rosy & = my: m: 
NNOS OF NY NS OOOO 


sep 2 
_ 
P 
i=) 


E222 2 © SP SfE=p 
_ 
? 
Qo 


PON 


NON MP PD OP MHMMr 


Shrink-swell 
potential 


Moderate--_-. 
Moderate-.-.-- 


Low to 


Moderate to 
high. 
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Corrosivity 
Uncoated Concrete 
steel 


Low. .------- Low. 

Low. -------- Low. 
High-.----.-- Moderate. 
High..-...--- High. 

Low. -------- Low. 
Moderate_._.. Moderate. 
Moderate_..-. Moderate. 
Moderate----- High. 
Low. ---.---- Low. 
Moderate. ---. Low. 
Moderate...--| Low. 
Moderate----. Low. 

Low. .------- Low. 
High_-_._._--- Moderate. 
High---.----- Moderate. 
High.._..-... High. 
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SOIL SURVEY 


TABLE 5.—Engineering 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soils. The soils 
for referring to other series that appear 


Soil series and map symbols 


Altvan: 


Anselmo-__---------------- 


Mapped only with 
Dunday and Man- 
ter soils. 


Badland: Ba. 
No interpretations ; 
material too variable. 


*Bankard: Bg.----------- 
For Glenberg part of 
Bg, see Glenberg 
series. 


Barren badiland: Bk. 
No interpretations; 
material too variable. 


Blackpipe: 


*Buffington: Br, Bs, Bt, 
Bu, Bv, Bw, Bx. 
For Minatare part of 
Bx, see Minatare 
series. 


Caputa: CaB, CaC._.._..- 


Al@ssineeheoeseles 


Septic tank 
absorption 
fields 


Slight if slope 
is less than 
9 percent, 
moderate if 
9 to 15 per- 
cent.? 


Severe: less 
than 40 
inches deep 
over shale. 


Moderate: 
moderately 
slow per- 
meability ; 
some areas 
subject to 
flooding. 


Moderate: 
moderately 
slow per- 
meability. 


Degree and kind of limitation for— 


Shallow 
excavations 


Dwellings 
with 
basements 


Sanitary land 
fill! 


Local roads 
and streets 


Severe: 
rapid per- 
meability in 
substratum. 


Severe: 
moderately 
rapid per- 
meability. 


Severe: 
permeabil- 
ity; subject 
to flooding. 


Severe: less 
than 40 
inches deep 
over shale. 


Slight to 
severe: 
some areas 
subject to 
flooding. 


Slight if slope 
is less than 
than 2 per- 
cent, mod- 
erate if 2 
to 6 per- 
cent, severe 
if more 
than 6 
percent. 


Severe: 
sloughing be- 
low a depth of 


2 feet in under- 


lying sand and 
gravel. 


Severe: fine 
sand sub- 
stratum. 


rapid] Severe: 


sandy texture; 
subject to 
flooding. 


Slight: domi- 
nantly silty 
clay loam 
texture; bed- 
rock rippable. 


Slight to severe: 
some areas 
subject to 
flooding. 


Moderate: clay 
loam texture. 


shrink-swell 
potential. 


Slight if slope is 
less than 9 
percent, mod- 
erate if 9 to 15 
percent. 


Severe: flood 
hazard. 


Severe: high 
shrink-swell 
potential. 


Moderate to 
severe: some 
areas subject 
to flooding; 
moderate to 
high shrink- 
swell poten- 
tial. 


Severe: mod- 
derate to 
high shrink- 
swell poten- 
tial. 


Severe: rapid 
permeability 
below a depth 
of 2 feet; 
upper part 
good cover 
material. 


Severe: moder- 
ately rapid 
permeability. 


Severe: flood 
hazard; rapid 
permeability. 


Moderate:  sil- 
ty clay loam 
texture. 


Moderate to 
severe: silty 
clay loam 
texture; some 
areas subject 
to flooding. 


Moderate: 
loam texture. 


clay | Severe: 


Moderate: 
moderate 
shrink-swell 
potential in 
subsoil. 


Slight if slope is 
less than 9 
percent, mod- 
erate if 9 to 15 
percent. 


Severe: sub- 
ject to flood- 
ing. 


Severe: high 
shrink-swell 
potential. 


Severe: mod- 
erate to high 
shrink-swell 
potential; some 
areas subject 
to flooding; 
plasticity index 
peas than 
15. 


mod- 
erate to high 
shrink-swell 
potential; 
plasticity 
index greater 
than 15. 


interpretations 
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in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
in the first column of this table] 


«I 


Road fill 


Fair in upper 
part: 
moderate 
shrink-swell 
potential. 

Good below 
2 feet. 


Poor: high 


shrink-swell 
potential, 


Poor: mod- 
erate to 
high shrink- 
swell poten- 
tial; plas- 
ticity index 
greater 
than 15. 


Poor: mod- 
erate to 
high shrink- 
swell poten- 
tial; plas- 
ticity index 
nee than 


Sand and 
gravel 


Fair to poor: 
more than 10 
percent fines 
or plastic 
material. 


Poor: sand 
more than 15 
percent fines. 


Fair to poor: 
fine sand. 


Unsuitable: 
no sand and 
gravel. 


Unsuitable: 
no sand and 
gravel. 


Unsuitable in 
most areas: 
gravel 
below a 
depth of 4 
feet in some 
areas. 


Suitability as a source of— 


Topsoil 


Good in top 7 
inches. 

Fair toa depth 
of 28 inches: 
clay loam tex- 
ture. 


Fair: subject 
to soil blow- 
ing; 16 inches 
thick; fine 
sand below. 


Poor: blows 
easily; 
loamy very 
fine sand 
texture. 


Fair: 8 to 16 
inches thick; 
silty clay 
loam texture. 


Fair: silty 
clay loam 
texture. 


Fair: loam 
and clay 
loam tex- 
tures. 


Pond 
reservoir 
areas 


Rapid permea- 
bility below 
a depth of 2 
feet: high 
seepage. 


Moderately 
rapid permea- 
bility; high 
seepage. 


Rapid permea- 
bility; high 
seepage. 


20 to 40 inches 
deep over 


shale; possi- 
ble seepage. 


Moderate per- 
meability in 
substratum ; 
possible see- 
page. 


Moderately 
slow permea- 
bility; possi- 
ble coarse- 
textured 
material in 
substratum. 


Soil features affecting— 


Embankments, 
dikes, and 
levees 


Fair to good 
stability; 
low to mod- 
erate permea-, 
bility if com- 
pacted. 


Good stability; 
fair to goo 
compaction 
characteris- 
tics; poor 
resistance to 


piping. 


Sandy mate- 
tial; potential 
seepage; poor 
resistance to 
piping. 


High shrink- 
swell poten- 
tial; fair to 
poor stabil- 
ity and com- 
paction char- 
acteristics; 
medium to 
high com- 
pressibility. 


Fair to good 
stability; 
medium to 
high com- 
pressibility. 


Fair stability 
and compac- 
tion char- 
acteristics; 
medium to 
high com- 
pressibility. 


Drainage 


Rapid permea- 
bility in 
substratum. 


Moderately 
rapid permea- 
bility; fine 
sand sub- 


stratum. 


Rapid permea- 
bility. 


Moderate 
depth over 
shale. 


Some areas 
subject to 
flooding; 
moderately 
slow permea- 
bility. 


Moderately 
slow permea- 
bility. 


Irrigation 


Low to me- 
dium avail- 
able water 
capacity; 
sand and: 
gravel at 
moderate 
depths. 


Low to me- 
dium avail- 
able water 
capacity; 
subject to 
soil blowing; 
moderately 
rapid water 
intake rate. 


Low available 
water ca- 
pacity; 
rapid water 
intake rate; 
subject to 
soil blowing. 


Low to medi- 
um availa- 
ble water 
capacity ; 
moderately 
slow per- 
meability ; 
slow water 
intake rate. 


High avail- 
able water 
capacity; 
slow water 
intake rate; 
moderately 
slow per- 
meability. 


High available 
water ca- 
pacity; mod- 
erately 
slow water 
intake rate. 


Terraces and 
diversions 


Sand and gra- 
velata 
depth of 20 
to 40 inches. 


Moderately 
rapid per- 
meability; 
subject to 


soil blowing. 


(3). 


20 to 40 inches 
deep over 
shale; mod- 
erately slow 
permeabil- 
ity. 


@). 


Mostly long, 
smooth 
slopes; mod- 
erately 
slow per- 
meability. 
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Soil series and map symbols 


Cedar Butte: Ce..--.----- 


*Conata: CIE_.---------- 
For Larvie part of CIE, 
see Larvie series. 


*Dunday: DsC, DtB, DuD. 
For Anselmo part of 
DtB, see Anselmo 
series. For Valentine 
part of DuD, see 
Valentine series. 


*Duroe: OvA, DvB_..--_-- 

For Kadoka part of 

DvA and DvB, see 
Kadoka series. 


*Epping: EhD, EhE__---- 

For Huggins part of 

D and Eh€E, see 
Huggins series. 


Glenberg: Ge_._.--_-.---- 


Septic tank 
absorption 
fields 


Severe: slow 
to very slow 
permeabil- 
ity. 


Severe: very 
slow per- 
meability ; 
less than 
20 inches 
deep over 
mudstone. 


Slight ?______. 


Moderate: 
moderate 
permesa- 
bility. 


Severe: less 
than 20 
inches deep 
over silt- 
stone. 


Slight to 
severe: 
some areas 
subject to 
flooding. 


SOIL SURVEY 


Sewage 
lagoons 


Slight to mod- 
erate: 
substratum 
ranges from 
sand to 
shale be- 
tween a 
depth of 40 
and 60 
inches. 


Severe: less 
than 20 
inches deep 
over mud- 
stone; 
slopes are 
greater 
than 6 per- 
cent. 


Severe: rap- 
id permea- 
bility. 


Moderate: 
moderate 
permea- 
bility. 


Severe: 
shallow 
over silt- 
stone; 
slope. 


Severe: 
moderately 
rapid Be 
meability; 
flood 
hazard in 
some areas. 


TaBLe 5.—Engineering 


Degree and kind of limitation for— 


Shallow 
excavations 


Severe: clay 
and silty clay 
texture. 


Severe: clay 
texture. 


Severe: 
ing; sandy 
texture. 


Slight to mod- 
erate: mod- 
erately well 
drained to 
well drained. 


Moderate if 
slope is less 
than 15 per- 
cent, severe 
if 15 to 40 
percent; less 
than 20 
inches deep 
over silt- 
stone; silt- 
stone 
rippable. 


Moderate: 
some areas 
subject to 
flooding; 
sloughing in 
substratum. 


slough- 


Dwellings 
with 
basements 


Severe: high 
shrink-swell 
potential. 


Severe: clay 
texture; high 
shrink-swell 
potential; 
bedrock at a 
depth of less 
than 20 
inches. 


Moderate: 
moderate 
shrink-swell 
potential. 


Moderate if 
slope is less 
than 15 per- 
cent, severe 
if 15 to 40 
percent; less 
than 20 
inches deep 
over silt- 
stone; silt- 
stone 
rippable. 


Slight to severe: 


some areas 
subject to 
flooding. 


Sanitary land 
fill! 


Severe: clay 
and silty clay 
textures. 


Severe: clay 


texture; mud- 


stone at a 
depth of less 
than 20 
inches. 


Severe: rapid 
permeability; 
poor cover 
material. 


Moderate: 
silty clay 
loam texture. 


Slight if slope 
is less than 
15 percent, 
moderate if 
15 to 25 per- 
cent, severe 
if less than 
25 percent; 
siltstone 
rippable. 


Severe: mod- 
erately rapid 
permeability; 
some areas 
subject to 
flooding. 


Local roads 
and streets 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Severe: mod- 
erate shrink- 
swell poten- 
tial; plas- 
ticity index 
greater than 
15. 


Moderate if 
slope is 9 to 
15 percent, 
severe if 
greater than 
15 percent. 


Slight to severe: 
some areas 
subject to 
flooding. 
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interpretations—Continued 


Suitability as a source of— 


Soil features affecting— 
Sand and Pond Embankments, Terraces and 
Road fill gravel Topsoil reservoir dikes, and Drainage Irrigation diversions 
areas levees 

Poor: high Unsuitable: Poor: G6inch | Low seepage; Fair to poor Slow to very Unsuitable: Slow to very 
shrink-swell no sand and surface layer gravelly sub- stability and slow permea- elaypan sub- slow per- 
potential. gravel. over com-~ stratum and compaction bility; clay- soil; high meability; 

pact sub- shale in some characteris- pan subsoil. sodium claypan 
soil. profiles. tics; high content. subsoil, 
compressi- 
bility. 

Poor: high Unsuitable: Poor: clay Mudstone at | Fair to poor Very slow per- | Unsuitable: Shallow over 
shrink-swell no sand or texture. a depth of stability and meability ; shallow mudstone; 
potential; gravel. less than 20 compaction shallow over mud- very slow 
some slopes inches; very characteris- over mud- stone; slope. permeabil- 
greater slow permea- tics ; limited stone. ity. 
than 25 bility. material 
percent. over mud- 

stone. 
Good..___-.. Poor for sand: | Poor: blows Rapid permea- | Fair to good Rapid permea- | Low availa- Rapid permea- 
more. than easily; bility. compaction bility. ble water bility; sub- 
15 percent loamy fine characteris- capacity; ject to soil 
fines; no sand texture. ties; poor very rapid blowing. 
gravel. resistance to water intake 
piping. rate; sub- 
ject to soil 
blowing. 

Poor: mod- | Unsuitable: Good to a Moderate per- | Fair to good Moderate per~ | Medium to Bedrock be- 
erate no sand or depth of 13 meability. stability and meability. high avail- tween a 
shrink- gravel. inches. compaction able water depth of 40 
swell po- Fair below: character- capacity; and 60 
tential; silty clay istics; mod- moderately inches in 
plasticity loam tex- erate shrink- slow water places. 
index ture. swell po- intake rate. 
greater tential. 
than 15. 

Fair to poor: | Unsuitable: Poor: less Shallow over Limited ma- Shallow over Unsuitable: Shallow over 
some slopes no sand or than 20 siltstone; terial over siltstone. shallow siltstone; 5 
over 25 per- gravel. inches deep ossible siltstone; over silt- to 40 per- 
cent; ML over bed- igh seep- poor stabil- stone; cent slopes. 
material. rock; slope. age; 5 to 40 ity; poor re- slope. 

percent sistance to 
slopes. piping. 

Good to fair: | Poor for sand: | Good, but low | Rapid perme- | Good stabil- Rapid perme- | Medium to (?). 
20 to 60 more than fertility. ability in ity; fair to ability in high avail- 
percent 15 percent substratum. good com- substratum ; able water 
fines. fines; no paction some areas capacity ; 

gravel. character- subject to moderately 
istics; poor flooding. rapid water 
resistance to intake 
piping. rate; sub- 
ject to soil 
blowing. 
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TaBLE 5.—Engineering 


Soil series and map symbols 


Haverson: Ha, He, Hd, 
He. 
*Hisle: HID.....-.-.----- 


For Orella part of HID, 
see Orella series. 


Hoven___.__-.------------ 
Mepved only with Kolls 
soils, 
*Huggins: HnB, HnC, 


HpD, HuA, HuB, HwB. 
For Epping part of 


HpD, see Epping 
series, For Kadoka 
part of HuA and 
HuB, see Kadoka 


series. For Wortman 
art of HwB, see 
ortman series. 


*Imlay: _ Ib, IcD, icE, InE. 
For Badland part of !b, 
see Badland. For 
Conata part of IcD 
and IcE, see Conata 
series. For Norrest 
part of InE, see Nor- 

rest, series. 


*Kadoka: Ka___.--_----- 
For Kube part of Ka, 
see Kube series. 


Degree and kind of limitation for— 


Septic tank 
absorption 
fields 


Moderate: 
moderate 
permeabil- 
ity. 

Severe in areas 
subject to 
flooding. 


Severe: very 
slow per- 
meability; 
less than 
40 inches 
deep over 
shale. 


Severe: very 
slow per- 
meability; 
frequent 
flooding. 


Severe: less 
than 40 
inches deep 
over silt- 
stone. 


Severe: less 
than 20 
inches deep 
over silt- 
stone, 


Severe: less 
than 40 
inches deep 
over silt- 
stone. 


Sewage 
lagoons 


rapid pee 
meability 
in sub- 
stratum; 
some areas 
subject to 
flooding. 


Severe: less 
than 40 
inches deep 
over shale. 


Severe: fre- 
quent 


flooding. 


Severe:  silt- 
stone at a 
depth of 20 
to 40 
inches. 


Severe: 
shallow 
over silt- 
stone. 


Severe:  silt- 
stone ata 
depth of 20 
to 40 


inches. 


Shallow 
excavations 


Slight to severe: 
some areas 
subject to 
flooding. 


Severe: silty 
clay texture. 


Severe: fre- 
uent 


ooding. 


Severe: _ silt- 
stone ata 
depth of 20 
to 40 inches; 
some areas 
rippable. 


Moderate if 
slope is less 
than 15 per- 
cent, severe 
if greater 
than 15 per- 
cent; shallow 
over siltstone; 
siltstone rip- 
pable. 

Moderate: less 

than 40 

inches deep 

over siltstone; 

siltstone 
rippable. 


Dwellings 
with 
basements 


‘Slight to severe: 


some areas 

subject to 
eriodic 
ooding. 


Severe: _ silty 
clay texture; 
high shrink- 
swell po- 
tential. 


Severe: fre- 
quent flood- 
ing; high 
shrink-swell 
potential. 


Moderate to 
severe:  silt- 
stone ata 
depth of 20 
to 40 inches; 
siltstone 
rippable in 
places. 


Severe: high 
shrink-swell 
potential. 


Moderate: 
moderate 
shrink-swell 
potential; 
siltstone 
rippable. 


Sanitary land 
fill! 


Slight to severe: 
some areas 
subject to 
flooding. 


Severe: silty 
clay texture. 


Severe: clay 
texture; fre- 
quent flood- 
ing. 


Moderate to 
severe: silt- 
stone rip- 
pable in 
places. 


Moderate if 
slope is less 
than 25 per- 
cent, severe 
if greater 
than 25 per- 
cent. 


Moderate: less 
than-40 
inches deep 
over siltstone; 
siltstone 


rippable. 


Local roads 
and streets 


Moderate to 
severe: CL 
material; 
some areas 
subject to 
flooding. 


Severe: high 
shrink-swell 
potential. 


Severe: fre- 
quent flood- 
ing; high 
shrink-swell 
potential; 
AASHO 
group index 
prenter than 


Moderate: 
siltstone at a 
depth of 20 
to 40 inches; 
moderate to 
high shrink- 
swell poten- 
tial. 


Severe: high 
shrink-swell 
potential. 


Severe: mod- 
erate shrink- 
swell poten- 
tial; siltstone 
rippable; 
pine 
group index 
preatee than 8. 


interpretations—Continued 


Road fill 


Suitability as a source of— 


Sand and 
gravel 


MELLETTE COUNTY, SOUTH DAKOTA 


Topsoil 


Pond 
reservoir 
areas 


Embankments, 
dikes, and 
levees 


Soil features affecting— 


Drainage 


Trrigation 
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Terraces and 
diversions 


Fair: mod- 
erate 
shrink- 
swell po- 
tential; CL 
material. 


Poor: high 
shrink- 
swell po- 
tential. 


Poor: poorly 
drained; 
high 
shrink- 
swell po- 
tential. 


Poor: 
limited 
material 
over bed- 
rock; mod- 
erate to 
high shrink- 
swell 
potential. 


Poor: high 
shrink- 
swell po- 
tential. 


Poor: 
moderate 
shrink- 
swell po- 
tential; 
AASHO 
group 
index 
greater 
than 8. 


Unsuitable: 
possible 
source of 
sand and 

avel be- 
ow a depth 
of 4 feet in 
places. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel. 


Good to poor: 
fine tex- 
tured surface 
layer; in 
places low 
fertility. 


Poor: surface 
layer 1 inch 
deep over 
claypan sub- 
soil. 


Poor: clay 
texture; 
poorly 
drained. 


Poor to fair: 
upper 7 
inches is 
fair. 


Poor: less 
than 20 
inches deep 
over silt- 
stone. 


Good in top 7 
inches. 

Fair below: 
silty clay 
loam tex- 
ture. 


Moderate per- 
meability. 


Very slow per- 
meability ; 
shale at a 
depth of less 
than 40 
inches in 
most areas. 


Good dugout 
site in most 
areas. 


Possible seep- 
age; silt- 
stone at a 
depth of 20 
to 40 
inches. 


Less than 20 
inches deep 
over silt- 
stone; possi- 
ble seepage. 


Siltstone at a 
depth of 20 
to 40 inches; 
possible 
seepage. 


Fair to good 
stability and 
compaction 
character- 
istics. 


Fair to poor 
stability and 
compaction 
character- 
istics; 
limited ma- 
terial over 
shale. 


Fair to poor 
stability and 
compaction 
character- 
istics; high 
compressi- 
bility. 


Limited soil 
material; 
fair to poor 
stability and 
compaction 
character- 
istics. 


Limited soil 
material; 
fair to good 
stability; 
medium to 
high com- 
pressibility. 


Fair to poor 
stability and 
compaction 
characteris- 
tics; poten- 
tial piping; 
medium to 
high com- 
pressibility. 


Moderate per- 


meability; 
some areas 
subject to 

flooding. 


Very slow per- 


meability; 
moderate 
depth over 


shale; clay- 
pan subsoil. 


Wet areas 


usually low- 


er than 
available 


outlets; very 
slow perme- 


ability. 


Moderate 
depth over 
siltstone. 


Shallow over 
siltstone. 


Moderate 
depth over 
siltstone. 


High avail- 
able water 
capacity; 
moderate 
water in- 
take rate; 
some areas 
subject to 
flooding. 


Claypan sub- 
soil; high 
in sodium 
content. 


Poorly 
drained; 
claypan 
subsoil. 


Low avail- 
able water 
capacity; 
moderately 
slow per- 
meability; 
siltstone at 
a depth of 
20 to 40 
inches. 


Shallow over 
siltstone; 
slope. 


Low to 
medium 
available 
water 
capacity; 
moderately 
slow water 
intake rate. 


(?). 


Very slow per- 
meability ; 
shale at 
“moderate 
depths; 
claypan 
subsoil. 


(*). 


Siltstone at 
moderate 
depths. 


Shallow over 
siltstone; 
short steep 
slopes. 


Moderate 
permea- 
bility; silt- 
stone at 
moderate 
depths. 
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Degree and kind of limitation for— 


Soil series and map symbols 


Septic tank Sewage Shallow Dwellings Sanitary land Local roads 
absorption lagoons excavations with fill! and streets 
fields basements 

*Keota: KeD ._.-----_---- Severe: less Severe: silt- | Moderate: less | Moderate: less {| Moderate: less | Severe: more 

For Epping part of than 40 stone at a than 40 than 40 than 40 than 9 per- 
KeD, see Epping inches deep depth of 20 inches deep inches deep inches deep cent slopes; 
series. over silt- to 40 over silt- over silt- over silt- ML material; 

stone. inches. stone; silt- stone; silt- stone; silt- AASHO 
stone rip- stone rip- stone rip- group index 
pable. pable. pable. tet than 

KeVaewe: dextcucds eerie Moderate to | Severe: Moderate to Moderate to Moderate to | Moderate to 

Mapped only with Ree severe: rapid per- severe: severe: severe: clay severe: 
soils. moderate meability moderately subject to loam texture; moderate 

perme- in sub- well drained; run-in water subject to shrink-swell 
ability; stratum. subject to in places; run-in water potential; 
subject to Tun-in water moderate in places. subject to 
run-in in places. shrink-swell run-in water 
water in potential. in places. 
places. 

*Kolls: Kh -..-_-_--_----- Severe: very | Severe: fre- | Severe: fre- Severe: fre- Severe: clay Severe: fre- 

For Hoven part of Kh, slow per- quent quent flood- quent flood- texture; fre- quent flood- 
see Hoven series. meability; flooding. ing. ing; high quent flood- ing; high 

frequent shrink-swell ing. shrink-swell 
flooding. potential. potential. 

Kubes sie: 22 eee vesoced Moderate to Moderate: Slight: rip- Moderate: low | Moderate: Severe: mod- 

Mapped only’ with severe: moderate pable siltstone to moderate silt loam and erate shrink- 

doka soils. moderate permea- below a depth shrink-swell silty clay swell poten- 
permea- bility; 40 of 40 inches. potential; 40 loam texture; tial; AASHO 
bility; less to 60 inches to 60 inches 40 to 60 group index 
than 48 deep over deep over inches deep greater than 
inches deep bedrock. rippable silt- over rippable 8. 
over silt- stone. siltstone. 
stone in 
some areas. 

Kyle: Ky---------------- Severe: very | Moderate: 2 Severe: clay Severe: high Severe: clay Severe: high 
slow per- to 6 per- texture. shrink-swell texture. shrink-swell 
meability. cent slopes. potential. potential. 

*Lakoma: LaD, LdD, LdE_| Severe: slow | Severe: less | Severe: clay Severe: high Severe: clay Severe: high 

For Murdo part of LaD, permea- than 40 texture. shrink-swell texture. shrink-swell 
see Murdo series. For bility; less inches deep potential. potential. 
Samsil part of LdD than 40 over shale. 
and LdE, see Samsil inches deep 
series. over shale. 


See footnotes at end of table. 
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MELLETTE COUNTY, SOUTH DAKOTA 


Suitability as a source of— 


Road fill 


Poor: 
limited soil 
material 
over bed- 
rock; ML 
material; 
AASHO 
group 
index 
greater 
than 8. 
Fair: mod- 
erate 
shrink- 
swell 
potentia). 


Poor: poorl 
drained; = 
high 
shrink- 
swell 
potential. 


Poor: meder- 
ate shrink- 
swell 
potential; 


group 
index 

greater 
than 8. 


Poor: high 
shrink- 
swell 
potential. 


Poor: high 
shrink- 
swell 
potential. 


Sand and 
gravel 


Unsuitable: 
no sand or 
gravel. 


Possible source 


below a 
depth of 4 
feet. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 


gravel. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel, 


Topsoil 


Fair: 
limited 
material; 20 
to 40 inches 
deep over 
bedrock, 


Good to a 
depth of 16 
inches. 

Fair below: 
clay loam 
texture. 


Poor: clay 
texture; 
poorly 
drained. 


Good to a 
depth of 
10inches. 

Fair below: 
silty clay 
loam tex- 
ture. 


Poor: clay 
texture. 


Poor: clay 
texture. 
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Soil features affecting— 
Pond Embankments, Terraces and 
reservoir dikes, and Drainage Irrigation diversions 
areas levees 

Seepage po- Poor stability Moderate Sloping areas; | Siltstone at 
tential in and com-~ depth over low avail- moderate 
siltstone. paction char- siltstone. able water depths; 9 to 

acteristics; capacity ; 15 percent 
poor resist- moderately slopes. 
ance to slow water 

piping. intake rate. 

Possible Fair to poor Moderate High avail- @). 
rapidly per- stability and permea- able water 
meable compaction bility. capacity ; 
material in characteris- moderately 
substratum. tics; mod- slow water 

erate shrink- intake rate. 
swell poten- 
potential. 

Good dugout Fair to poor Wet areas Poorly drain- | (@). 
site in most stability and usually ed; very 
areas. compaction lower than slow water 

character- available intake rate. 
istics; high outlets; very 

compressi- slow per- 

bility. meability. 

Possible seep- | Fair to poor Moderate per- | High avail- Moderate 
age below a stability meability. able water permea- 
depth of 40 and com- capacity ; bility. 
inches. paction slow water 

character- intake rate. 
istics; sub- 

ject to pip- 

ing; medium 

to high 

compressi- 

bility. 

Low seepage; High volume Very slow per- | Low to me- Very slow 
very slow changes; fair meability. dium avail- permea- 
permea- to poor able water bility; long, 
bility. stability capacity ; smooth 

and compac- very slow slopes. 
tion char- water in- 

acteristics; take rate. 

high com- 

pressibility. 

Shale at a High shrink- Slow permea- | Slope---.---- Slow permea- 
depth of 20 swell poten- bility ; mod- bility; 
to 40 inches; tial; fair to erate depth shale at 
possible poor stabil- over shale. moderate 
seepage in ity and depths; 
shale compaction slope 
fractures. character- ranges up 

istics; high to 40 
compressi- percent. 


bility. 
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Tasie 5.—Engineering 
| 


Degree and kind of limitation for— 


Soil series and map symbols 
Septic tank Sewage Shallow Dwellings Renters land Local roads 
absorption lagoons excavations with fill! and streets 
fields basements 
*Larvie: LeC, LfC, LhC, | Severe: very | Severe: Severe: clay Severe: high Severe: clay Severe: high 
LmB. slow per- shale or texture. shrink-swell texture. shrink-swell 
For Conata part of LfC, meability; mudstone potential. potential. 
see Conata series. For less than 40 ata depth 
Hisle part of LhC, see inches deep of 20 to 40 
Hisle series. For over shale. inches. 
Metre part of LmB, 
see Metre series. 
Lowry: LoA, LoB, Ls..-.- Slight..-----. Moderate: Slight.....--.-. Moderate: Slight........-. Moderate: 
No interpretations for moderate ML ma- AASHO 
Slickspots part of permea- terial. group index 
Ls, material too bility. of 5 to 8 
variable. 
*Manter: MaD, McE, | Moderate if Severe: Severe: Slight to mod- Severe: mod- | Slight to mod- 
Mfc. slope is less moderately sandy sub- erate if erately rapid erate if slope 
For Anselmo part of than 15 rapid per- stratum. slope is less permeability. is less than 15 
MaD, see Anselmo percent, meability. than 15 per- percent, se- 
series. For Samsil severe if cent, severe vere if more 
art of McE, see greater if more than than 15 
amsil series. For than 15 15 percent. percent. 
Tuthill part of MfC, percent. ? 
see Tuthiil series. 
Metre...-2-.o-4ecsce0-0225 Severe: Severe: Severe: clay Severe: high Severe: clay Severe: high 
Mapped only’ with very slow mudstone texture. shrink-swell texture. shrink-swell 
Larvie soils. permea- at a depth potential. potential. 
bility; less of 20 to 40 
than 40 inches. 
inches deep 
over 
shale, 
*Millboro: MIB, MIC____- Severe: Moderate if Severe: clay Severe: high Severe: clay Severe: high 
For Reliance part of slow per- slope is 2 texture. shrink-swell texture. shrink-swell 
MIB, and MIC, see meability. to 6 per- potential. potential. 
Reliance series. cent, se- 
vere if 
more than 
6 percent. 
Minatare: Mm... .----- Severe: Moderate: Severe: mod- | Severe: high Severe: clayey | Severe: high 
very slow temporary erately well shrink-swell texture; poor shrink-swell 
ermea- water drained to potential. cover ma- potential. 
bility. table in somewhat terial. 
spring. poorly 
drained; 
sand and 
gravel sub- 
stratum; 
claypan sub- 
soil. 


See footnotes at end of table. 
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inter pretations—Continued 


Soil features affecting— 


Suitability as a source of— 


Sand and Pond Embankments, Terraces and 
Road fill gravel Topsoil reservoir dikes, and Drainage Irrigation diversions 
areas levees 

Poor: high Unsuitable: Poor: clay Bedrock at a Limited soil Very slow per- | Low to very | Very slow 
shrink- no sand or texture. depth of 20 material; meability ; low avail- permeabil- 
swell gravel. to 40 inches; high volume bedrock at able water ity; bed- 
potential. possible change; fair a depth of capacity; rock at a 

seepage; to poor 20 to 40 very slow depth of 
very slow compaction inches. water in- 20 to 40 
permeabil- character- take rate; inches. 
ity. istics; high most slopes 

compressi~ unsuitable. 

bility. 

Moderate: Unsuitable: Good_._-___-_ Moderate Poor stability Moderate High avail- Moderate 
AASHO no sand or permeabil- and com- permea- able water permea- 
group in- gravel. ity; seepage paction bility. capacity; bility. 
dex of 5 to possible. characteris- moderate 
8; ML ma- tics; moder- water in- 
terial. ate permea- take rate; 

bility if deep root- 
compacted; ing zone. 
poor resist- 
ance to 
piping. 
Good_.....-. Poor for sand: | Good toa Moderately Good stabil- Moderately Slopes Moderately 
more than depth of 18 rapid per- ity; fair to rapid per- greater rapid 
15 percent inches; meability. good com- meability. than 9 per- permea~ 
fines; no loamy sand paction cent; mod- bility; 9 
gravel. below. character- erate water to 25 per- 
istics; pos- intake rate. cent slopes; 
sible subject 
piping. to soil 
blowing. 

Poor: high Unsuitable: Poor: clay Mudstone at Fair to poor Very slow Low to very Very slow 
shrink-swell no sand or texture. a depth of stability permea- low avail- permea- 
potential. gravel. 20 to 40 and com- bility; mod- able water bility; 

inches; paction erate depth capacity; mudstone 
very slow character- over mud- very slow at a depth 
permea- istics; high stone. water in- of 20 to 40 
bility. to very high take rate; inches. 

compressi- 20 to 40 

bility; high inches deep 

volume over mud- 

change. stone. 

Poor: high Unsuitable: Poor: clay Slow permea- Fair to poor Slow permea- Low to medi- | Slow permea- 
shrink-swell no sand or texture. bility; low stability bility. um avail- bility; 
potential. gravel. seepage. and com- able water long, 

paction capacity; smooth 
character- very slow slopes. 
istics; high water in- 

compressi- take rate. 

bility; high 

volume 

change. 

Poor: high Unsuitable: Poor: linch | Very slow Fair to poor Very slow Claypan sub- | Very slow 
shrink-swell possible surface permeability stability permea- soil; high permea- 
potential. source be- layer; clay- in upper and com- bility. in sodium. bility; 

low a depth pan subsoil part; pos- paction difficult to 
of 40 inches; below. sible seep- character- grow 
temporary age in istics; high plants. 
water table. substratum. compressi- 

bility. 
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Degree and kind of limitation for 


Soil series and map symbols 


Septic tank Sewage 
absorption lagoons 
fields 

Mitchell: Mn ..---------- Slight..-_---- Moderate: 

moderate 
permea- 
bility. 

Mosher: Mo-.----------- Severe: Slight if slope 

very slow is less than 

permea- 2 percent, 

bility. moderate 
if 2 to 6 
percent. 

*Murdo: MrC, MsD, MuD-} Slight to Severe: 

For Lakoma part of moderate: rapid per- 
MsD, see _ Lakoma moderate if meability 
series. For Schamber slope is below a 

art of MuD, see greater depth of 15 
chamber series. than 8 inches. 
percent.? 

*Norrest: NIC, Nm, NoA, | Severe: less | Severe: less 
NoB, NrC, NsC, NsD, than 40 than 40 
NtB. inches deep inches deep 

For Badland part of over silt- over silt- 
Nm, see Badland. For stone; stone. 
Blackpipe part of moderately 
NoA and NoB, see slow per- 

Blackpipe series. For meability. 
Cedar Butte part of 

NrC, see Cedar Butte 

series. For Imlay part 

of NsC and NsD, see 

Imlay series. For 

Okreek part of NtB, 

see Okreek series. 

Okreek.c5 ios ee tee oe Severe: slow | Severe: less 

Mapped only with Nor- permeabil- than 40 
rest soils. ity; less inches deep 

than 40 over silt- 
inches deep stone. 
over silt- 

stone. 


See footnotes at end of table. 


Shallow 
excavations 


Severe: clay 
texture. 


Severe: 
sloughing; 
sand and 
gravel sub- 
stratum. 


Moderate: 
less than 40 
inches deep 
over rippable 
siltstone. 


Severe: clay 
texture. 


Dwellings 
with 
basements 


Moderate: 
ML ma- 
terial. 


Severe: high 
shrink-swell 
potential. 


Slight if slope 
is less than 9 
percent, 
moderate if 9 


to 15 percent. 


Moderate: 
moderate 
shrink-swell 
potential; 
less than 40 
inches deep 
over rippable 
siltstone. 


Severe: high 
shrink-swell 
potential. 


Sanitary land 
fill! 


Severe: clay 
texture; poor 
cover ma- 
terial and 
workability. 


Severe: rapid 
permeability 
in substra- 
tum; poor 
cover ma- 
terial. 


Moderate: 

silty clay 
loam and clay 
loam texture; 
less than 40 
inches deep 
over rippable 
siltstone. 


Severe: poor 
workability ; 
clay texture. 


Local roads 
and streets 


Moderate: 
AASHO 
group in- 
dex of 5 to 
8; ML ma- 
terial. 


Severe: high 
shrink-swell 
potential. 


Slight if slope 


is less than 9 
percent, 

moderate if 9 
to 15 percent. 


Severe: 20 


to 40 inches 
deep over 
rippable 
siltstone; 
AASHO 

group index 
greater than 8. 


Severe: high 
shrink-swell 
potential; 
poor stability 
and compac- 
tion charac- 
teristics. 
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Suitability as a source of— Soil features affecting— 


Sand and Pond Embankments, Terraces and 
Road fill gravel Topsoil reservoir dikes, and Drainage Irrigation diversions 
areas levees 

Fair: ML Unsuitable: Good, but low | Moderate Poor stability Moderate High avail- (@). 
material; no sand or fertility. permeabil- and com- permea- able water 
AASHO gravel. ity; some paction bility. capacity; 
group in- seepage character- moderate 
dex of 5 likely in istics; mod- water in- 
to 8. most areas. erate per- take rate; 

meability deep root- 
if com- ing zone. 
pacted; 

poor resist- 

ance to 

piping. 

Poor: high Unsuitable: Poor: 4inch | Very slow Fair to poor Very slow Claypan sub- | Very slow 
shrink-swell no sand or surface permeabil- stability and permeabil- soil; high permea- 
potential. gravel. layer, clay- ity; low compaction ity; claypan in sodium. bility; 

pan subsoil seepage. eharacteris- subsoil. claypan 
below. tics; high subsoil. 
compressi~ 
bility. 

Good____---- Fair to poor: Poor: grav- Rapid permea- | Good stabil- Rapid permea- | Low avail- Shallow to 
some areas elly ma- bility in ity; fair to bility. able water sand and 
more than terial. substratum. good com- capacity; gravel. 

15 percent paction less than 20 
fines. characteris- inches deep 
tics; fair to over sand 
poor resist- and gravel; 
ance to many 
piping. slopes not 
suited. 

Poor: Unsuitable: Good to 6 Seepage Fair to good Siltstone at Low to Moderately 
AASHO no sand or inches. potential in stability and moderate medium slow per- 
group gravel. Fair below: places; silt- compaction depth. available meability ; 
index silty clay stone at a characteris- water siltstone at 
greater loam and depth of 20 tics; poten- capacity; a depth of 
than 8. clay loam to 40 inches. tial piping; slow water 20 to 40 

texture. medium to intake inches. 
high com- rate; many 
pressibility. slopes un- 
suitable. 

Poor: high Unsuitable: Poor: clay Possible seep- Poor stability Slow permea- Low to very Slow permea- 
shrink-swell no sand or texture. age in and compac- bility; silt- low avail- bility; silt- 
potential. gravel. bedrock. tion charac- stone at able water stone at a 

teristics; moderate capacity ; depth of 20 
high volume depth. very slow to 40 inches. 
change. water in- 


take rate. 
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Soil series and map symbols 


*Opal: OcC, OgC, OIB, 
OIC, OmB, OpB, OtB, 
OtD, OwC. 

For Caputa part of O1B 
and OIC, see Caputa 
series. For Mosher 
part of OmB, see Mo- 
sher series. For Prom- 
ise part of OpB, see 
Promise series. For 
Tuthill part of OtB 
and OtD, see Tuthill 
series. For Woodly 
part of OwC, see 
Woodly series. 


Orella: Ox._.------------ 
For Badland part of 
Ox, see Badland. 


*Promise: PcA, PcB, Pd, 

PgA, PgB, PmA, Ps. 
For Opal part of PgA 
and PgB, see Opal 
series. For Mosher 

part of PmA, 
Mosher series. No 
interpretations — for 
Slickspots part of Ps; 
material too variable. 


*Ree: ReB, RkA, RkB_.--- 
For Keya part of RkA 
and RkB, see Keya 


series. 

Reliance.-.-.------------- 
Mapped only with Mill- 

boro soils. 
*Samsil: SaE, SID, SIE, 

SmE, Sn, Ss. 
For Lakoma part of 
SID and SIE, see 
Lakoma series. For 


Manter part of SmE, 
see Manter series. 
For Schamber part of 
SnE, see Schamber 
series. No interpreta- 
tions for Shale out- 
crop part of Ss; ma- 
terial too variable. 


See footnotes at end of table, 


SOIL SURVEY 


Degree and kind of limitation for 


Septic tank Sewage Shallow Dwellings 
absorption lagoons excavations with 
fields basements 

Severe: Severe: Severe: clay Severe: high 
very slow shale at a texture. shrink-swell 
permeabil- depth of potential. 
ity; less less than 
than 40 40 inches. 
inches deep 
over shale. 

Severe: Severe: less | Severe: clay Severe: high 
very slow than 20 texture; shrink-swell 
permea- inches deep shallow over potential; 
bility; less over shale. shale. shale at a 
than 20 depth of 10 
inches deep to 20 inches. 
over shale. 

Severe: slow | Slight if Severe: clay Severe: high 
to very slope is 0 texture. shrink-swell 
slow per- to 2 per- potential. 
meability. cent, mod- 

erate if 2 
to 5 per- 
cent. 

Moderate: Moderate: Slight_....----- Moderate: 
moderate moderate moderate 
permea- permea- shrink-swell 
bility.? bility; may potential, CL 

be gravel material. 
below a 

depth of 

40 inches. 

Severe: Moderate if Severe: clay Severe: high 
moderately slope is 2 texture. shrink-swell 
slow per- to 6 per- potential. 
meability. cent, 

severe if 6 
to 9 per- 
cent. 

Severe: slow | Severe: less | Severe: clay Severe: slope; 
permea- than 20 texture; steep shallow over 
bility; less inches deep slope. shale; high 
than 20 over shale; shrink-swell 
inches deep steep slope. potential. 
over shale; 


steep slope. 


TaBLe 5.—Engineering 


Sanitary land 
fill! 


Severe: clay 
texture. 


Severe: clay 
texture. 


Severe: clay 
texture. 


Moderate: 
clay loam 
texture. 


Moderate to 
severe: clay 
texture. 


Severe: clay 
texture. 


Local roads 
and streets 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Severe: AASHO 
group index 
greater than 
8. 


Severe: high 
shrink-swell 
potential. 


Severe: slope; 
high shrink- 
swell poten- 
tial. 


inter pretations—Continued 


MELLETTE COUNTY, SOUTH DAKOTA 


95 


Suitability as a source of— 


> 


Road fill 


Poor: high 
shrink-swell 
potential. 


Poor: high 
shrink- 
swell po- 
tential. 


Poor: high 
shrink- 
swell po- 
tential. 


Poor: 
AASHO 
roup in- 
ex greater 
than 8; CL 
material. 


Poor: high 
shrink- 
swell po- 
tential. 


Poor: high 
shrink- 
swell po- 
tential. 


Sand and 
gravel 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel. 


Possible source 
below a 
depth of 4 
feet in some 
areas. 


Unsuitable: 
no sand or 
gravel. 


Unsuitable: 
no sand or 
gravel. 


Topsoil 


Poor: clay 
texture. 


Poor: clay 
texture. 


Poor: clay 
texture. 


Good in top 7 
inches. 

Fair below: 
clay loam 
texture. 


Fair in top 5 
inches: 
silty clay 
loam tex- 
ture. 

Poor below: 
silty clay 
texture. 


Poor: clay 
texture. 


Pond 
reservoir 
areas 


Shale at a 
depth of 20 
to 40 inches; 
very slow 
permeabil- 
ity; possible 
seepage in 
shale 
fractures. 


Shale at a 
depth of 10 
to 20 inches; 
very slow 
permea- 
bility. 


Slow to very 
slow per- 
meability; 
low seepage. 


Moderate 
ermea- 
lity; pos- 

sible seepage 
in some 
areas below 
a depth of 

5 feet. 


Moderately 
slow per- 
meability; 
low seepage. 


Shale at a 
depth of 10 
to 20 inches; 
possible 
seepage in 
shale frac- 
tures. 


Soil features affecting— 


Embankments, 
dikes, and 
levees 


High volume 
change; fair 
to poor 
stability and 
compaction 
characteris- 
tics; high 
compressi- 
bility. 


Fair to poor 
stability and 
compaction 
characteris- 
tics; high 
volume 
change. 


High volume 
change; fair 
to poor sta- 
bility and 
compaction 
characteris- 
tics; high 
compressi- 
bility. 


Fair to good 
stability and 
compaction 
characteris- 
tics; medi- 
um to high 
compressi- 
bility. 


Fair to poor 
stability 
and com- 
paction 
characteris- 
tics; high 
compressi- 
bility. 


Poor stability 
and compac- 
tion char- 
acteristics; 
limited 
material. 


Drainage 


Very slow 
permeabil- 
ity; shale 
at moder- 
ate depth. 


Shallow over 
shale; very 
slow per- 
meability. 


Slow to very 
slow per- 
meability. 


Moderate 
permea- 
bility; sand 
and gravel 
below a 
depth of 4 
feet in some 
areas, 


Moderately 
slow per- 
meability. 


Shallow over 
shale; slow 
ee 

ility. 


Irrigation 


Low to very 
low avail- 
able water 
capacity; 
very slow 
water in- 
take rate; 
shale at 
moderate 
depths; 
many 
slopes un- 
suitable. 


Shallow over 
shale. 


Low to me- 
dium avail- 
able water 
capacity ; 
very slow 
water in- 
take rate. 


High avail- 
able water 
capacity; 
moderately 
slow water 
intake rate. 


Medium to 
high avail- 
able water 
capacity; 
slow water 
intake rate. 


Shallow over 
shale; slow 
ermea- 
ility ; 
steep 
slope. 


Terraces and 
diversions 


Shale at a 
depth of 20 
to 40 inches; 
very slow 
permeabil- 
ity. 


Shallow over 
shale; very 
slow per- 
meability. 


Slow to very 
slow per- 
meability. 


Moderate 
permea- 
bility. 


Moderately 
slow per- 
meability; 


slopes. 


Shallow over 
shale; slope 
ranges up 
to 40 per- 
cent. 
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Soil series and map symbols 


Sandy land: St. 
No interpretations; ma- 
terial too variable. 


Savo: SuA, SuB, SuC___-- 


“Schamber: SvE, SwE--.-- 
For Murdo part of SvE, 
see Murdo series. For 
Samsil part of SwE, 
see Samsil series. 


*Tuthill: ThB, ToC, TuB, 
TwA, TwB. 

For Opal part of ToC, 
see Opal series. For 
Whitelake part of 
TuB, see Whitelake 
series. For Woodly 
part of TwA and 
TwB, see Woodly 
series. 


Valentine: VaE.---------- 


*Wanblee: Wa, WbB-_-_--- 

For Whitelake part of 

Wa, see Whitelake 

series. For Wortman 

part of WbB, see 
Wortman series. 


See footnotes at end of table. 


SOIL SURVEY 


Degree and kind of limitation for 


TasLe 5.—Engineeriig 
a a a 


Septic tank 
absorption 
fields 


Sewage 
lagoons 


Shallow 
excavations 


Dwellings 
with 
basements 


Sanitary land 
fill! 


Local roads 
and streets 


Severe: 
moderately 
slow per- 
meability. 


Severe: 
steep 
slopes. 
Moderate if 
slope is less 
than 15 
percent.? 


Severe: sub- 
ject to 
flooding; 
slow to 
very slow 
permea- 
bility. 


Slight ?__..__- 


Moderate if 
slope is 9 
to 15 per- 
cent, severe 
if greater 
than 15 
percent.? 


Severe: slow 
permea- 
bility; less 
than 40 
inches deep 
over silt- 
stone. 


Severe: sand 
and gravel 
commonly 
between a 
depth of 40 
and 60 
inches. 


Severe: 
rapid per- 
meability. 


Severe: sub- 
ject to 


flooding. 


Severe: 
rapid po 
meability 
in sub- 
stratum. 


Severe: 
rapid per- 
meability. 


Severe:  silt- 
stone at a 
depth of 
20 to 40 
inches. 


Slight, but pos- 
sible slough- 
ing in sand 
and gravel 
substratum. 


Severe: very 
gravelly 
material. 


Severe: clay 
texture; sub- 
ject to flood- 
ing. 


Slight....------ 

Severe: 
sloughing; 
sandy tex- 
ture. 

Severe: clay- 


pan subsoil; 
less than 50 
inches deep 
over rippable 
siltstone. 


Moderate to 
severe: mod- 
erate to high 
shrink-swell 
potential. 


Moderate if 
slope is 9 to 
15 percent, 
severe if 
greater than 
15 percent. 


Severe: high 
shrink-swell 
potential; 
subject to 
flooding. 


Moderate: 
moderate 
shrink-swell 
potential. 


Moderate if 
slope is 9 to 
15 percent, 
severe if 
greater than 
15 percent. 


Severe: high 
shrink-swell 
potential. 


Moderate: 
silty clay 
loam texture. 


Severe: less 
than 10 
inches deep 
over sand 
and gravel; 
some slopes 
are greater 
than 25 per- 
cent; rapid 
permeability. 


Severe: clay 
texture; sub- 
ject to flood- 
ing. 


Severe: rapid 
permeability 
in sub- 
stratum. 


Severe: rapid 
permeability ; 
poor cover 
material. 


Moderate: 20 
to 40 inches 
deep over 
rippable 
siltstone. 


Severe: 


Moderate if 


Severe: 


Moderate: 


Moderate if 


Severe: 


plas- 
ticity index 
greater than 
15; moderate 
to high shrink- 
swell 
potential. 


slope is 9 to 
15 percent, 
severe if 
greater than 
15 percent. 


high 
shrink-swell 
potential; 
subject to 
flooding. 


moderate 
shrink-swell 
potential. 


slope is 9 to 
15 percent, 
severe if 
greater than 
15 percent. 


high 
shrink-swell 
potential; 
siltstone at a 
depth of 20 
to 40 inches. 
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Suitability as a source of— 


Road fill 


Poor: plas- 
tie; moder- 
ate to high 
shrink-swell 
potential. 


Good if slope 
is less than 
15 percent, 
fair if 15 to 
25 percent, 
severe if 
greater 
than 25 
percent. 


Poor: highly 
plastic; 
high 
shrink-swell 
potential. 


Fair in upper 
2 feet: 
AASHO 
group in- 
dex of 5 
to 8. 

Good below. 


Good if slope 
is less than 
15 percent, 
fair if 
greater 
than 15 
percent. 


Poor: high 
shrink-swell 
potential. 


Sand and 
gravel 


Possible source 
below a 
depth of 5 
feet in some 
areas. 


Poor to fair: 
5 to 30 per- 
cent fines. 


Unsuitable: 
no sand or 
gravel. 


Poor: more 
than 15 per- 
cent fines in 
sand. 


Fair to poor 
for fine sand; 
no gravel. 


Unsuitable: 
no sand or 
gravel. 


Topsoil 


Fair: mostly 
silty clay 
loam tex- 
ture. 


Poor: 
elly. 


grav- 


Poor: clay 
texture. 


Good in top 8 
inches. 

Fair to a depth 
of 24 inches: 
sandy clay 
loam tex- 
ture. 


Poor: fine 


sand texture. 


Poor: clay- 
pan subsoil 
below thin 
surface 
layer. 


Soil features affecting— 


Pond 
reservoir 
areas 


Moderately 
slow perme- 
ability; sand 
and gravel 
below a 
depth of 40 
inches in 
some areas. 


Rapid perme- 
ability ; high 
seepage. 


Slow to very 
slow perme- 
ability ; low 
seepage. 


Rapid perme- 
ability in 
substratum. 


Rapid perme- 
ability; high 
seepage. 


Slow permea- 
bility; pos- 
sible seepage 
in sub- 
stratum. 


Embankments, Terraces and 

dikes, and Drainage Irrigation diversions 
levees 

Fair to poor Moderately Medium to Moderately 
stability and slow perme- high avail- slow per- 
compaction ability; sand able water meability. 
characteris- and gravel capacity; 
tics; medium below a moderately 
to high com- depth of 4 slow to 
pressibility. feet in some slow water 


Good stability; 
fair to good 
compaction 
characteris- 
tics; moder- 
ate permea- 
bility if com- 
pacted; fair 
to poor re- 
sistance to 
piping. 


High volume 
change; fair 
to poor sta- 
bility and 
compaction 
characteris- 
tics; high 
shrink-swell 
potential. 


Fair to good 
stability and 
compaction 
characteris- 
ties; poor re- 
sistance to 
piping. 


Good to poor 
stability; fair 
to poor com- 
paction 
characteris- 
tics; fair to 
poor resist- 
ance to 
piping. 


Fair stability 
and com- 
paction 
character- 
istics; 
medium to 
high com- 
pressibility ; 
high shrink- 
swell 
potential. 


areas. 


Rapid perme- 
ability. 


Slow to very 
slow perme- 
ability; sub- 
ject to 
flooding. 


Rapid perme- 
ability in 
substratum. 


Rapid perme- 
ability; roll- 
ing to steep 
slopes. 


Slow permea- 
bility; silt- 
stone at 
moderate 
depth. 


intake rate. 


Very shallow 
over gravel; 
slopes. 


Low to me- 
dium avail- 
able water 
capacity; 
very slow 
water in- 
take rate; 
subject to 
flooding. 


Medium 
available 
water ca- 
pacity; 
moderate 
water in- 
take rate. 


Slope; high 
susceptibil- 
ity to soil 
blowing. 


Claypan sub- 
soil; high 
sodium 
content. 


Very shallow 
over sand 
and gravel; 
short slopes 
of 9 to 40 
percent. 


@). 


Rapid per- 
meability 
in sub- 
stratum. 


Rapid per- 
meability; 
high sus- 
ceptibility 
to soil 
blowing. 


Claypan sub- 
soil; 20 to 
40 inches 
deep over 
siltstone. 
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SOIL SURVEY 


TaBLE 5.—Engineering 


Soil series and map symbols 


Whitelake.__--_..-.------- 
Mapped only with Tut- 


hill and Wanblee 
soils. 
*Woodly: Wd, WoB_._.-- 


For Opal part of WoB 
see Opal series. 


*Wortman: Ww__.------- 
For Wanblee part of 
Ww,see Wanblee soils. 


Degree and kind of limitation for 


Septic tank 
absorption 
fields 


Severe: 
moderately 
slow to 
slow per- 
meability. 


Slight #__.__.. 


Severe: very 
slow per- 
meability; 
less than 40 
inches deep 
over silt- 
stone. 


Sewage 
lagoons 


Severe: 
temporary 
water 
table. 


Severe: 
moderately 
rapid per- 
meability 
in substra- 
tum; sub- 
ject to 
flooding in 
some areas. 


Severe:  silt- 
stone at a 
depth of 20 
to 40 
inches. 


Shallow 
excavations 


Moderate: 
moderately 


temporary 
water table. 


Severe: sub- 
ject to run-in 
water. 


Severe: clay- 
pan subsoil. 


well drained; 


Dwellings 
with 
basements 


Moderate: 
moderately 
well drained; 
moderate 
shrink-swell 
potential; 
temporary 
water table. 


Slight to mod- 
erate: low 
to moderate 
shrink-swell 
potential; SC 
or CL ma- 
terial. 


Severe: high 
shrink-swell 
potential. 


Sanitary land 
fill ! 


Severe: tem- 
porary water 
table. 


Severe: mod- 
erately 
rapid per- 
meability in 
substratum. 


Moderate: 
silty clay 
loam subsoil; 
20 to 40 
inches deep 
over rippable 
siltstone. 


Severe: 


Local roads 
and streets 


Moderate: 


moderate 
shrink-swell 
potential. 


Moderate: 


low to mod- 
erate shrink- 
swell po- 
tential; SC or 
CL material. 


high 
shrink-swell 
potential. 


1 Onsite study is needed of the underlying strata, the water table, and the hazards of aquifer pollution and drainage into ground water 


in landfill deeper than 5 or 6 


feet. 
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Suitability as a source of— 


Sand and 
Road fill gravel 
Fair: mod- Unsuitable: 
erate sand and 
shrink-swell gravel sub- 
potential. stratum in 
places; tem- 
porary or 
permanent 
water table 
in the sub- 
stratum. 
Fair: lowto | Poor: 20 to 
moderate 30 percent 
shrink-swell fines. 
otential ; 
C or CL 
material. 
Poor: high Unsuitable: 
shrink-swell no sand or 
potential. gravel. 


Topsoil 


Pond 
reservoir 
areas 


Soil features affecting— 


Embankments, 
dikes, and 
levees 


Drainage 


Trrigation 
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Terraces and 
diversions 


Good to a 
depth of 16 
inches. 

Poor below: 
claypan 
subsoil. 


Poor: 5ineh 
surface layer 
over clay- 
pan subsoil. 


Possible seep- 
age in sub- 
stratum in 
some areas; 
temporary 
water table 
in sub- 
stratum. 


High seepage; 
moderately 
rapid per- 
meability in 
substratum. 


Possible seep- 
age in 
siltstone. 


Fair to good 
stability and 
compaction 
characteris- 
tics; poor 
resistance 
to piping. 


Fair to good 
stability and 
compaction 
characteris- 
tics; poor 
resistance to 
piping. 


Fair to poor 
stability and 
compaction 
characteris- 
tics; highly 
compres- 
sible. 


2 Possible source of pollution for domestic water supplies. 
3 Practice generally not applicable. 


Moderately 
slow to slow 
permea- 
bility in sub- 
soil; tem- 
porary water 
table. 


Moderately 
rapid per- 
meability in 
substratum. 


Very slow per- 
meability; 
siltstone at 
moderate 
depths. 


Moderately 
slow to 
slow per- 
meability; 
claypan 
subsoil; 
possible 
salt ac- 


cumulation. 


Medium to 
high avail- 
able water 
capacity; 
moderate 
water in- 
take rate. 


Claypan sub- 
soil; high 
in sodium. 


Moderately 
slow to 
slow per- 
meability; 
temporary 
water 
table. 


Moderately 
rapid per- 
meability 
in sub- 
stratum. 


Very slow 
permea- 
bility; silt- 
stone ata 
depth of 
20 to 40 
inches. 
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MELLETTE COUNTY, SOUTH DAKOTA 


Engineering classification 


The two systems most commonly used in classifying 
samples of soil horizons for engineering are the AASHO 
system, adopted by the American Association of State 
Highway Officials, and the Unified system, used by SCS 
engineers, the Department of Defense, and others. 

The AASHO system (7) is used to classify soils ac- 
cording to those properties that affect use in highway 
construction. In this system a soil is placed in one of 
seven basic groups ranging from A-1 through A-7 on 
the basis of grain-size distribution, liquid limit, and 
plasticity index. In group A-1 are gravelly soils of high 
bearing strength, or the best soils for subgrade. At the 
other extreme, in group A-7 are clay soils that have low 
strength when wet. The best soils for subgrade are, 
therefore, classified as A-1, the next best A-2, and so on 
to class A-7, which are the poorest soils for subgrade. 
Where laboratory data are available to justify a further 
breakdown, the A-1, A-2, and A-7 groups are divided 
as follows: A—-l~a, A-1-b, A~2-4. A-2-5, A-2-6, A-9-7, 
A~7-5, and A-7-6. If soil material is near a classification 
boundary, it is given a symbol showing both classes; for 
example, A-2 or A-4. Within each group the relative 
engineering value of a soil material is indicated by a 
group index number. Group indexes range from 0, for 
the best material, to 20, for the poorest. 

In the Unified system (7) soils are classified according 
to particle-size distribution, plasticity, liquid limit, and 
organic-matter content. Soils are grouped into 15 classes. 
There are eight classes of coarse-grained soils, identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes 
of fine-grained soils, identified as ML, CL, OL, MH, CH, 
and OH; and one class of highly organic soils, identified 
as Pt. GP and GW are clean gravel, and GM and GC 
are gravel that includes, respectively, an appreciable 
amount of nonplastic and plastic fines. SP and SW are 
clean sands. SM and SC are sands that include fines of 
silt and clay. ML and Cl are silts and clays that have 
a low liquid limit, and MH and CH are silts and clays 
that have a high liquid limit. Soils on the borderline 
between two classes are designated by symbols for both 
classes; for example, ML-Ch. 

Soil scientists use the USDA. textural classification: 
In this, the texture of the soil is determined according to 
the proportion of soil particles smaller than 2 milli- 
meters in diameter, that is, the proportion of sand, silt, 
and clay. Textural modifiers, such as gravelly, stony, 
shaly, and cobbly, are used as needed. 

Table 6 shows the AASHO and Unified classification 
of specified soils in the county as determined by labora- 
tory tests. Table 4 shows the estimated classification of 
all the soils in the county according to all three systems 
of classification. 


Estimates of soil properties 


Table 4 provides estimates of soil properties impor- 
tant in engineering. These estimates are based on field 
classification and descriptions, physical and chemical 
tests of selected representative samples, test data from 
comparable soils in adjacent areas, and detailed expe- 
rience in working with the individual soil in the survey 
area. Some of the terms for which data are shown are 
explained in the following paragraphs. 
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Permeability, as used in table 4, relates only to move- 
ment of water downward through undisturbed and un- 
compacted soil in a saturated condition; it does not 
include lateral seepage. The estimates are based on soil 
characteristics that influence porosity of the soil. Plow- 
pans, surface crusts, and other properties that result 
from use of these soils are not considered. 

Available water capacity is the capacity of soils to 
hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of 
soil water at field capacity and the amount at wilting 
point. It is commonly expressed as inches of water per 
inch of soil. 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed as a pH value. The pH test is made on a water 
solution of the soil. The pH value and relative terms 
used to describe soil reaction are explained in the gloss- 
ary. 
Salinity of the soil is based on the electrical conductivity 
of the saturated soil extract, as expressed in millimhos per 
centimeter at 25° C. The salinity rating and salinity in 
millimhos per centimeter are listed below: 

Salinity rating Salinity in millimhos per centimeter 
Less than 2.0. 


LOW seo eo ss seseesces ras 2.0 to 4.0. 
Moderate___._---_--__-_--_.-. 4.0 to 8.0, 

Highs ose cece ees 8.0 to 16.0. 
Very Highs 202 30 More than 16.0. 


Salinity affects the suitability of a soil for crop production, 
its stability when used as construction material, and its 
corrosiveness to other materials. 

Shrink-swell potential is an indication of the volume 
change in the soil material to be expected with changes 
in moisture content. Shrinking and swelling of soils cause 
much damage to building foundations, roads, and other 
structures. A high shrink-swell potential indicates a hazard 
to the maintenance of structures constructed in, on, or with 
such material. 

Corrosivity, as used here, indicates the potential danger 
to uncoated steel or concrete structures from chemical ac- 
tion that dissolves or weakens the structural material. 
Structural material may corrode when buried in soil. A 
given material corrodes more rapidly in some kinds of soil 
than in others. Extensive installations that intersect soil 
boundaries or soil horizons are more likely to be damaged: 
by corrosion than are installations entirely in one kind of 
soil or one soil horizon. 


Engineering interpretations 


Table 5 contains selected information useful to engi- 
neers and others who plan to use soil material in the 
construction of highways, farm facilities, buildings, and 
sewage disposal systems. Detrimental or undesirable fea- 
tures are emphasized, but important desirable features 
are also listed. The ratings and other interpretations in 
this table are based on the estimated engineering proper- 
ties of the soil given in table 4; on available test data, 
including those in table 6; and on field experience. The 
information applies only to the soil depth indicated in 
table 4, but is reasonably reliable to a depth of about 5 
or 6 feet. 

Septic tank absorption fields are affected mainly by 
permeability, height of the water table, susceptibility to 
flooding, and percent s!ope. 
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Sewage lagoons are influenced chiefly by permeability, 
height of the water table, and slope. 

Shallow excavations, less than 6 feet deep, refer to 
those made for basements, ditches, graves, underground 
cables, pipelines, and sewers. 

Ratings for dwellings with basements are based chiefly 
on soil characteristics that affect foundations, but slope, 
susceptibility to flooding, seasonal wetness, depth to bed- 
rock, and other conditions are also considered. 

Sanitary landfill is an engineering method for dispos- 
ing of solid wastes on or in the soil by spreading the 
waste in thin layers, compacting it to the smallest prac- 
tical volume, and covering it with soil each dav in a 
manner that provides maximum protection of the en- 
vironment. 

Local roads and streets are roadways that are expected 
to carry all automobile traffic but fast-moving, heavy 
trucks. Ratings pertain to the construction and mainte- 
nance of improved roads and streets that have some 
kind of all-weather surfacing, commonly asphalt or con- 
crete. 

The suitability of the soil as a source of road fill, sand 
and gravel, and topsoil is expressed as good, fair, or poor. 

Road fill is the material used as an embankment to 
support the subbase and base course or surface course. 
The ratings indicate performance of soil material moved 
from borrow areas for these purposes. 

Ratings for sand and gravel are based on the probabil- 
ity that delineated areas of the soil contain deposits of 
sand or sand and gravel. They provide guidance in where 
to locate deposits, put do not indicate size of the deposit. 

Topsoil is soil material that is spread over barren 
surfaces, lawns, and gardens to improve soil conditions 
for establishing or maintaining adapted vegetation. 

Pond reservoir areas are affected mainly by loss of 
water through seepage. 

The factors considered for embankments, dikes, and 
levees are the features and qualities of disturbed soils 
that affect their suitability for constructing earthfill. The 
features of both the subsoil and the substratum are 
evaluated if they have significant thickness for use as 
borrow material. 

Drainage is influenced by those features and qualities 
of the soil that affect the installation and performance 
of surface and subsurface drainage systems. 

Irrigation is influenced chiefly by soil features that 
limit water movement, for example, water intake rate, 
permeability, available water capacity, depth of the root- 
ing zone, susceptibility to stream overflow, salinity, stoni- 
ness, slope, the hazard of wind and water erosion, and 
an impermeable soil layer. 

Terraces and diversions are influenced by those fea- 
tures and qualities of the soil that affect stability of these 
structures or hinder layout and construction. The hazard 
of sedimentation in channels and the difficulty of estab- 
lishing and maintaining cover on diversions are also im- 
portant. 


Engineering test data 


Table 6 contains the results of engineering tests per- 
formed by the South Dakota Department of Highways 
on soils in Mellette County and surrounding counties. 


SOIL SURVEY 


These soil samples were taken along proposed highway 
routes. 

Samples were taken from the major horizons indicated, 
at depths that reflect distinct changes in color and tex- 
ture. The samples, therefore, may include material from 
more than one major horizon of a given soil. Because of 
this difference in sampling, the range in properties in 
table 6 is not necessarily the same as the range shown in 
table 4. 

Mechanical analysis shows the actual range of and 
the average of the percentage, by weight, of soil particles 
that pass through sieves of specified sizes. Sand and 
other coarser material, for example, do not pass the No. 
200 sieve. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material 
passing the No. 40 sieve. As the moisture content of a 
clayey soil is increased from a dry state, the material 
changes from a solid to a plastic state. If the moisture 
content is increased further, the material changes from a 
plastic to a liquid state. The plastic limit is the moisture 
content at which the soil material passes from solid to 
plastic. The liquid limit is the moisture content at which 
the material changes from plastic to liquid. The plasticity 
index is the numerical difference between the liquid limit 
and the plastic iimit. It indicates the range of moisture 
content within which a soil material is plastic. 


Formation and Classification 
of the Soils 


This section tells how the factors of soil formation have 
affected the soils in Mellette County. It also explains the 
current system of soil classification and classifies all the 
soil series represented in the county according to that 
system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes that act on 
material deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical compo- 
sition of the parent material; (2) the climate under 
which the soil material has accumulated and existed; 
(3) the plant and animal life on and in the soil; (4) the 
relief, or lay of the land; and (5) the length of time the 
forces of soil formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material, which has accumulated through the weathering 
of rocks, and slowly change it to soil material that has 
genetically related horizons. The parent material affects 
the kind of soil profile that is formed and, in some cases, 
determines it almost entirely. Relief conditions the ef- 
fects of climate and plant and animal life on the parent 
material. Time is needed to change the parent material 
into a soil profile. Usually a long time is required for the 
formation of distinct horizons. 

The soils of Mellette County formed from clayey 
shales of the Pierre Formation; shale, siltstone, and 
sandstone of Tertiary age; and unconsolidated material 
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relocated by wind and water. The relief in the county is 
hilly, rolling, undulating, nearly level, and depressional. 
The climate is semiarid to subhumid. The plant life is 
mainly grasses, and the animal life is of the plains vari- 
ety. The time of soil formation in the county has ranged 
from some time during or following the glacial period 
to the present. 

_In the following paragraphs the factors of soil forma- 
tion, as they apply to the soils in Mellette County, are 
described. 


Parent material 


All of Mellette County is underlain by Pierre Shale. 
This shale was formed by the very slow accumulation of 
clay and silt in an ancient sea that once covered the 
central United States. About 60 million years ago the 
area was pushed upward above sea level. Subsequently, 
erosion in Mellette County removed the uppermost. beds 
deposited in the ancient sea and formed a hilly land- 
scape. Hills of this landscape can still be seen buried in 
some Badland areas where bedrock of Tertiary age lies 
over and beside the hills formed from Pierre Shale. 

The Tertiary-age bedrock consists of material that 
eroded from the Rocky Mountains or Black Hills and 
was carried by rivers into Mellette County, where it was 
deposited over the Pierre Shale. This material was par- 
tially reworked by wind and altered by the processes of 
soil formation. Each period of deposition buried an older 
soil and began another period of soil formation. Part of 
the variation in the present day soils that formed in 
Tertiary-age bedrock can be traced back to this ancient 
soil formation. The grayer beds of soils in the Badland 
are probably more nearly the color of the material when 
it was first deposited; the reddish-colored beds were 
caused by the soil formation millions of years ago. 

The deposition of Tertiary-age material, which was 
compacted and cemented into rock, ended about a mil- 
lion or so years ago. Later, erosion removed these beds 
from the northern and eastern parts of Mellette County 
and uncovered the Pierre Shale once again. This erosion, 
which is going on even today, has not been continuous in 
the past. Rivers cut deep valleys, as the White River and 
Little White River are cutting today, and then mean- 
dered over a wide area and eroded the adjacent hills into 
a gently sloping landscape. The high, nearly level ter- 
races or benches adjacent to the rivers were once the 
flood plain where the rivers meandered. These terraces 
are stream-deposited gravel that is overlain by loamy 
material, In some areas where nearly level terraces once 
stood, gravel-capped hills formed as smaller creeks 
eroded into the terraces. High terraces also occur along 
the small creeks. They formed at the same time as those 
adjacent to the rivers. Most of the high terraces formed 
by small creeks have been destroyed by erosion in the 
area near the large rivers, but in some places the ter- 
races remain, particularly in the southern part of the 
county where the creeks have not yet eroded deep valleys 
and the adjacent slopes are more gentle. Low terraces, 
which are only a few feet higher than the channel, border 
the creeks and rivers today. Some of these low-lying 
terraces still are flooded, and additional material is grad- 
ually deposited on them. 

During periods when the streams were not eroding 
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deeper channels, the adjacent uplands were eroded down 
to gentle slopes. Thus, the undulating and rolling Jand- 
scapes, on the divides between the major creeks, formed 
thousands of years ago when the rivers flowed at the 
elevation of the high terraces. Except in areas where soil 
blowing has been very severe, soils on these divides have 
had a longer period in which to form than those in hilly 
areas where the downcutting of streams has been more 
recent. 

Soil blowing, which probably has occurred during at 
least the last few hundred thousand years, helped shape 
the hills and orient many small drainageways in a north- 
west-southeast direction. Such erosion apparently has 
been more rapid at some times than at others. During 
periods of severe blowing, sandy material was blown 
from the terraces and piled on the adjacent uplands. Be- 
cause the prevailing wind is northwest-southeast, most 
areas of dune sand lie southeast of large, high terraces. 
Some of these dunes were stabilized by vegetation thou- 
sands of years ago, possibly when winds were lighter or 
precipitation was greater. In a few areas blowouts are 
still forming, and the soils are very young and show few 
or no horizons. 

Probably, winds eroded sandy material from the high 
terraces when the climate was much colder and the east- 
ern part of South Dakota was covered by large glaciers. 
Probably about this same time, some areas of Pierre 
Shale near Mosher and Wood and west of Oak Creek 
were also eroded by wind. Blowouts that were carved 
into the shale are now ponds in depressions. The shale 
fragments, sand, and silt mixed by the wind and then 
deposited became the loamy or silty clay loam parent 
material of the Reliance soils in this area. 


Relief 


The relief in Mellette County has been shaped by water 
erosion and soil blowing. Relief alters soil formation 
mainly in the way slopes occur on the landscape and 
affect runoff water. Runoff is rapid on steep slopes, and 
little water soaks into the parent material. In addition, 
erosion is severe if runoff is rapid, and soil material is 
removed nearly as fast as it forms. 


Climate 


The present climate of Mellette County is described in 
the section “General Nature of the County.” 


Plant and animal life 


The soils of Mellette County formed under prairie 
vegetation. Although the kinds of grass and forbs may 
vary according to the kinds of soils, their effect on soil 
formation is uniform. 

Animals mix the soil when they burrow. Except for 
isolated areas where prairie dogs have been active, bur- 
rowing animals have not been active in the county. 

Time 

The soils in Mellette County formed after the upper- 
most Tertiary-age beds were removed by erosion. This 
erosion apparently started during the glacial period and 
is continuing today. Thus, the oldest soils are at most a 
few tens of thousands of years old. Some soils on flood 
plains of the creeks and rivers are only a few years old. 
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Processes of Soil Formation 


The five factors of soil formation interact to form a 
soil. Some characteristics are derived from the parent 
material. Others gradually develop with time. Soil hori- 
zons form in the parent material as organic matter 
accumulates from the decay of plants and animals. Most 
of this organic matter is in the surface layer, or A 
horizon, and gives it a dark color. The A horizon com- 
monly contains less clay than the B horizon. Some of 
the clay in the parent material of the A horizon is 
washed downward by water and deposited in the B hori- 
zon. This movement of water through the soil leaches 
or pene out the more soluble salts in the parent mate- 
rial. 

The very soluble salts are leached completely from the 
soil if it is well drained. In a few areas shown by symbols 
on the soil map, drainage is not adequate to remove the 
salts, and a saline soil forms. Many well drained and 
moderately well drained soils have slightly soluble sul- 
fate and carbonate salts in the lower part of the B hori- 
zon and in the C horizon. In these soils the sulfate and 
carbonate have been partially or completely removed 
from the surface layer by plants and by water seepage 
that redeposits them in the drier lower layers. The B and 
C horizons that have accumulated carbonate, sulfates, or 
very soluble salts are shown, respectively, by the letters 
“oa,” “os,” or “sa.” The Bsa and Csa horizons frequently 
oceur in claypan soils where leaching has been very slow. 
Sodium in these soluble salts causes poor structure in the 
claypan. 

In a clayey soil, structure forms as the soil shrinks and 
swells. As a soil shrinks when dry, cracks develop, and 
as it swells when moist, the cracks close. The shrinking 
and swelling that increase as the clay content increases 
favor the formation of blocky structure. If the clay con- 
tent is very large, parallelepipeds form, particularly in 
the subsoil where the organic matter content is low. Thus, 
parallelepipeds are abundant in the subsoil of young clay 
soils, for example, Stirk soils, but do not occur in the 
sandier soils, such as Tuthill soils. 

Prisms form most rapidly in soils that have sufficient 
clay to cause shrinking and cracking when dry but not 
enough clay to cause swelling and the formation of paral- 
lelepipeds when wet. Caputa loam is an example. Both 
blocks and prisms are distinct in soils that have a moderate 
amount of clay, in Savo soils, for example. In younger 
soils, like Buffington silty clay loam, this structure has not 
yet had time to form. 

Granular structure, such as that in the surface layer 
of Duroc soils, appears to have formed mainly in ac- 
etnuranene of organic matter, and to a lesser extent in 
clay. 

Thus, parent material gradually changes to soil 
through the addition of organic matter by plants, the 
movement of material downward in the soil by water, 
and the drying and moistening processes. Each of these 
is affected by the climate, which is typically uniform in 
Mellette County. Relief alters the rate of soil formation 
by controlling the amount of runoff, and consequently the 
amount of erosion and the amount of water available 
for soil formation. Huggins and Duroc soils both formed 
in material weathered from siltstone, but the difference 
in slope caused significant differences in the two soils. 
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The steeper, well-drained Huggins soils are not so deep 
as the shallower, moderately well drained Duroc soils, 
and they contain less organic matter than those soils. Re- 
lief also determines the hazard of erosion. For example, 
the steep, excessively drained Epping soils are more 
susceptible to erosion than the gently sloping, well- 
drained Huggins soils, and their horizons are less dis- 
tinct. 


Classification of the Soils 


The purpose of soil classification is to help us remem- 
ber the significant characteristics of soils, assemble our 
knowledge about the soils and their relationships to one 
another and to the whole environment, and develop prin- 
ciples relating to their behavior and their response to 
manipulation. First through classification and then 
through the use of soil maps, we can apply our knowl- 
edge of soils to specific fields and other tracts of land. 

The current system of soil classification (3, 6) was 
adopted by the Cooperative Soil Survey in 1965. It is a 
comprehensive system, designed to accommodate all soils. 
In this system classes of soils are defined in terms of ob- 
servable or measurable properties. The properties chosen 
are primarily those that result in the grouping of soils 
of similar genesis, or mode of origin. Genesis does not, 
however, appear in the definitions of the classes. 

The current system of classification has six categories. 
Beginning with the most inclusive, the categories are the 
order, the suborder, the great group, the subgroup, the 
family, and the series. Table 7 shows the classification of 
the soils of Mellette County according to this system. 
Brief descriptions of the six categories follow. 

Orver.—Ten soil orders are recognized: Entisols, Ver- 
tisols, Inceptisols, Aridisols, Mollisols, Spodosols, Alfi- 
sols, Ultisols, Oxisols, and Histosols. The properties used 
to differentiate orders are those that tend to give broad 
climatic groupings of soils. Two exceptions to this gen- 
eralization are the Entisols and the Histosols, both of 
which occur in many different climates. Four of the ten 
orders are represented in Mellette County: Entisols, 
Aridosols, Mollisols, and Inceptisols. 

Entisols are light-colored soils that do not have nat- 
ural genetic horizons or that have only very weakly 
expressed beginnings of such horizons. These soils do 
not have traits that reflect soil mixing caused by shrink- 
ing and swelling. 

Aridisols are light-colored mineral soils that are high 
in bases and have well-expressed mineral genetic hori- 
zons. 

Mollisols have formed under grass and have a thick, 
dark-colored surface horizon that contains colloids domi- 
nated by bivalent cations. The soil material in these soils 
has not been mixed by shrinking and swelling. 

Inceptisols are light-colored mineral soils that are high 
in bases and have weakly expressed mineral genetic hori- 
zOns. 

Sunorprr.—Each order is divided into suborders, 
mainly on the basis of soil characteristics that result in 
grouping soils according to genetic similarity. The cli- 
matic range is narrower than that of the order. The 
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TaBLe 7.—Soil series classified according to the current system of classification 


Soil series Family Subgroup Order 
Altvan..----------- Fine-loamy over sandy or sandy-skeletal, mixed, mesic__| Aridic Argiustolls.....--...-----..--- Mollisols. 
Anselmo-_.-.------- Coarse-loamy, mixed, mesic Typic Haplustolls__-_-__.-------.-_-| Mollisols. 
Bankard_-__.__----- andy, mixed, mesic._..-_. Ustic Torrifluvents.----.------------ Entisols. 

ipeses ec eee Fine, mixed, mesic_-..----.- Aridic Argiustolls_...---.--------~.--- Mollisols 
Sepeceonas Fine, mixed, mesic__..-._._----------_-------------| Torriorthentic Haplustolls Mollisols 
pieeeusoss see Fine, mixed, mesic.._--_-.-------------------------| Aridie Argiustolls_..............-_-_-| Mollisols 
eet isles Fine, mixed, mesic_-.-------..---------------.-----| Ustollic Natrargids.---...-.-----_-..| Aridisols 
aeewelen Doors Clayey, montmorillonitic, mesic, shallow_..-..-.-----.| Ustertic Camborthids--.-........_...| Aridisols. 
Ate oe eetek oe Sandy, mixed, mesic.._..-.-._---------------------| Entice Haplustolls....--.-_..-.---_-.-| Mollisols. 
Roses oleae Fine-silty, mixed, mesi¢_..-..-_----__.----.--------| Pachie Haplustolls.._.-._...-_---.-_-{ Mollisols. 
See eee eee Loamy, mixed (calcareous), mesic, shallow---....-----| Ustic Torriorthents.----....-.-.-.-.-| Entisols 
Sietecl pees Coarse-loamy, mixed (calcareous), mesic_----..-------| Ustic Torrifluvents i 
ee rer Fine-loamy, mixed (calcareous), mesic__-__-_.--_-----| Ustie Torrifluvents i 
Sie oor ees Fine, mixed, mesic.__.__--_-------.-------.--------| Ustollic Natrargids 2 idi: 
Seesece Sess. S Fine, montmorillonitic, mesic. _...-...----..--------| Typic Natraquolls.--------------.--- i 
teed aesecee Fine, mixed, mesic_______..-..---------------------| Aridic Argiustolls...---_--.-.-----.-_- i 
eeeeens taecles Loamy-skeletal, mixed (calcareous), mesic, shallow_.--| Ustic Torriorthents-.--.-.-.-----.-.-| Entisols 
eo avlewasie see Fine-silty, mixed, mesic_..._----.----.-------------| Aridie Argiustolls_...--.-_._-.---.-_-| Mollisols 
bomolse Seuss Coarse-silty, mixed (calcareous), mesic__-------------| Ustie Torriorthents-.--.-...-----.-.-{ Entisols. 
ete ate ie Fine-loamy, mixed, mesic_.....---.-----------------| Pachic Argiustolls...----.----.----.-| Mollisols. 
Jesse veec pees Very-fine, montmorillonitic (calcareous), mesic.._..---] Vertic Haplaquolls-------.-.._------.| Mollisols. 
Be eae Fine, mixed, mesi¢c_....___..-----------------------| Aridic Argiustolls....--.-._..--.-----] Mbollisols. 
GUésutreceesed Very-fine, montmorillonitic, mesic__-_.._.-----.-----] Ustertic Camborthids----.......-____] Aridisols. 
atetiwedaecs Fine, montmorillonitic, mesic. ------.-.-.-----------| Typic Ustochrepts..-------.-_-----_-| Inceptisols. 
Segcee hc ctaiae Very-fine, montmorillonitic, mesic_.-__.__.--...-.---] Ustertic Camborthids...-...._..-___.| Aridisols. 
ehatii Soee cis a Coarse-silty, mixed, mesic. -_._.----.-------.-------| Typic Haplustolls__.--..-._...----..] Mbollisols. 
Lessasecoccco Coarse-loamy, mixed, mesic__..--..-.-_-------------| Aridic Argiustolls.....-...__..----_.-| Mbollisols. 
sooweeds ould Very-fine, montmorillonitic, mesic-_-.-_-----.-------] Torrertic Haplustolls....-...-_.----.-| Mboollisols. 
eee Fine, montmorillonitic, mesic_.-.-._-.-_-------.-----| Vertic Argiustolls.._-.-.---.-.-.-...-] Mbollisols. 
wteescose-2 Fine, mixed, mesic._..-_-......----~---------------| Aquic Natrargids-...--.-_..-------_-| Aridisols. . 
ereGioocuske Coarse-silty, mixed (calcareous), mesic...--.---------] Ustie Torriorthents._.-.-_..._-.--.._| Entisols. 
pes essszsssoe Fine, montmorillonitic, mesic__._---.---------------| Typic Natrustolls...--.-...---.-----} Mollisols. 
See eee cee Loamy-skeletal, mixed, mesic__._-.-.-.-------------] Aridic Argiustolls_...--.--.-----.-._-| Mollisols. 
seestacceed ce Fine, mixed, mesic._-.--_.-.--.--------------------| Ustollic Haplargids_-_-.-_..-.-----.-| Aridisols. 
Bcleee eee. Very-fine, montmorillonitic, mesic__-----.-----------| Vertic Argiustolls-...--.-...-------_-| Mbollisols. 
eeueeeees loess Very-fine, montmorillonitic, mesic. _--..-------.-----| Vertic Haplustolls._------..---------| Mbollisols. 
Clayey, mixed (calcareous), mesic, shallow.--.-..._-.- Ustie Torriorthents._--.-.-.-------_- Entisols. 
Very-fine, montmorillonitic, mesie._--...----------=-- Vertic Haplustolis__--.----_-_-_----- Mollisols. 
Fine-loamy, mixed, mesie..-...-...----------~------ Typie Argiustolls....------_-.------- Mollisols. 
Fine, mixed, mesic........-.-..------.------------- Typic Argiustolls....----------_---.- Mollisols. 
Clayey, montmorillonitic (calcareous), mesic, shallow.-| Ustic Torriorthents..--.-...-...-.-_- Entisols. 
Fine, mixed, mesic_.____----..--------------------- Aridic Argiustolls-...--------.-----.- Mollisols. 
Sandy-skeletal, mixed, mesic___-_---..-------------- Ustie Torriorthents.__-_-...-.-----_- Entisols. 
BereeessesbeL oe Very-fine, montmorillonitic (calcareous), mesic_._.----| Vertic Ustifluvents__.-------------._| Entisols. 
iaintuwies ese ee Fine-loamy over sandy or sandy-skeletal, mixed, mesic-| Aridic Argiustolls--...-.---.-------.-| Mboollisols. 
peer Sceeet Mixed, mesic. ._.--__--------------.--------------{| Typic Ustipsamments_--..-.-.-.---.-| Entisols. 
r Fine, mixed, mesic._.-----.--...------------------- Ustollic Natrargids._...---.-------.- Aridisols. 
Whitelake_..__._--- Coarse-loamy, mixed, mesic_-.__.._-.--.--------.--- Typic Natrustolls_._------.--------- Mollisols. 
Woodly__.-.-.--,.-- Fine-loamy, mixed, mesi¢_...._._------------------- Pachic Argiustolls.._------.-_------- Mollisols. 
Wortman-_-_.---____- Fine, mixed, mesie__.______...__.__---__-_.---_-_--- Typic Natrustolls.:_---------------- _Mollisols. 


of the major horizons and in major soil properties. The. 


horizons considered are those in which clay, iron, or 
humus have accumulated and those in which pans that 
interfere with the growth of roots and the movement of 
water have formed. The properties are soil temperature, 
chemical composition (mainly content of calcium, mag- 
nesium, sodium, and potassium), and the like. The great 
group is not shown separately in table 7 because it is 
the last word in the name of the subgroup. 


Supcrovr.—Each great group is divided into sub- . 


groups, one that represents the central (typic) concept 
properties used are mainly those that reflect cither the 
presence or absence of waterlogging or differences in 
climate or vegetation. 

Great erour.—Kach suborder is divided into great 
groups, one that represents the central (typic) concept 


of the group, and others, called intergrades, that have 
one or more properties of another great group, suborder, 
or order. Subgroups also are used to represent a group 
that has soil properties that intergrade outside of the 
range of any other great group, suborder, or order. The 
names of subgroups are derived by placing one or more 
adjectives before the great group. 

Famity.—Families are established within each sub- 


‘group, primarily on the basis of properties important to 


the growth of plants or properties significant in engi- 
neering. Texture, mineralogy, reaction, soil temperature, 
permeability, thickness of horizons, and consistence are 
among the properties considered. 

Sertes.—A series is a group of soils that have horizons 
similar in all important characteristics, except for tex- 
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ture of the surface layer, and similar in arrangement in 
the profile. (See the section “How This Survey Was 
Made.”) 


General Nature of the County 


Mellette County was created in 1909 by an act of the 
South Dakota legislature and was organized in 1911. It 
was named in honor of the first governor of South 
Dakota, Arthur C. Mellette. White River is the county 
seat. Wood is the second largest town. Rural post offices 
and stores are at Cedar Butte, Mosher, and Norris. 

The federal census for 1960 lists the population of the 
county as 2,664. This represents a 12 percent decrease 
from the population of 1950. About 29 percent of the 
population is Indian. 

US. Highway 83, the main access to the central area 
of the county, crosses the county from north to south, 
passing through the town of White River. Other high- 
ways that serve the county are State Highways 40 and 
53. 

Most cattle marketing is done through auction barns 
located outside of the county. Wheat and other grains 
are marketed at towns outside the county that are served 
by the railroad. 

Numerous stockwater ponds and the Little White 
River provide fishing and other recreational facilities. 


Relief and Drainage 


Mellette County lies in the White River drainage basin. 
The east-flowing White River forms the northern bound- 
ary of the county. About halfway across the county it is 
joined by the Little White River, which flows north 
across the middle of the county. Creeks in the south- 
central part of the county flow to the Little White River; 
the rest flow to the White River. 

Approximately a third of the county is very hilly or 
is badland. About 7 percent of the landscape is bottom 
land, which is either nearly level, continuous surfaces or 
isolated segments cut by meander channels. The rest is 
nearly equally divided into hilly, rolling, undulating, 
and nearly level uplands. Hilly areas make up 14 percent 
of the total area of the county; rolling areas, 14 percent; 
undulating areas, 19 percent; and nearly level areas, 18 
percent. 

The lowest elevation in the county, 1,630 feet above 
sea level, is in the northeast corner of the county, and 
the highest elevation, about 2,800 feet, is near the south- 
west corner. The elevation decreases to the north and 
east. Thus, the southwest corner is nearly 800 feet higher 
than the northwest corner, is 600 feet higher than the 
southeast corner, and is about 1,200 feet higher than the 
northeast corner. 


Climate ° 


Mellette County has a continental type climate. Win- 
ters are cold and summers are hot. The precipitation is 
usually light in winter and marginal for adapted crops 

®By Water SPuHLeR, State climatologist, National Weather 


Service, U.S. Department of Commerce, South Dakota State Uni- 
versity, Brookings, South Dakota. 
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during the cone season. No large bodies of water or 
physical features affect the climate. 

The climatic summary for this county, for the most 
part, is based on the 53 years of weather data recorded 
at Wood from 1913 to 1965. Wood, located in the south- 
eastern part of the county, is at an elevation of 2,180 
feet. The climate there is believed to be representative 
of the county; the annual precipitation in the western 
part of the county, however, is about 2 inches less than 
that in the east. The average annual temperature over 
the county is expected to be within about 1 degree of 
that at Wood. 

Temperature varies widely from summer to winter, 
and occasionally from day to day in this county. Tem- 
peratures usually rise to above 100 degrees in summer 
and drop to 20 degrees below zero or lower in winter. A 
temperature of 100 degrees or more can be expected, on 
the average, on about 6 days in July, 5 days in August, 
and 1 day each in June and September. Temperatures 
drop to 20 degrees below zero or lower, on the average, 
about twice a year; the most likely occurrence is in Janu- 
ary. A minimum temperature of zero degrees or lower 
occurs, on the average, about 23 days per year. The 
temperature may fail to climb above zero during the 
day, on the average, about 1 day per year. 

Probabilities of the last freezing temperatures in 
spring and the first in fall are shown in table 8. Other 
temperature data as well as precipitation data can be 
found in table 9, 

The average annual precipitation at Wood is 19.12 
inches, 75 percent of which falls during the growing 
season, from April to September. Thundershowers, the 
main source of rainfall during the growing season, vary 
widely in intensity and amount of rainfall. About once 
a year, a 1-inch fall in 1 hour may occur, and about once 
in 10 years, 2 inches in 1 hour can be expected. A rainfall 
of 3 inches in 24 hours can be expected about once in 5 
years, and 4 inches in 24 hours about once in 25 years. 

Snowfall and snow cover are important in protecting 
fall-seeded crops, but a heavy snow cover can hinder 
ranching and farming activities during winter. An aver- 
age of about 33 inches of snow falls each season at Wood; 
as much as 74.6 inches fell during the 1952-53 season and 
as little as 16.2 inches fell in the 1963-64 season. The 
greatest monthly snowfall was 28.3 inches in March 1953, 
and the greatest daily snowfall was 20.0 inches in Janu- 
ary 1944. Strong winds often accompany snowfall and 
cause drifts in and near sheltered areas while open areas 
may be nearly bare. 

Official observations of sunshine, wind, and relative 
humidity are not made in Mellette County. The follow- 
ing summary of these weather elements, based on about 
10 years of observations made at Valentine, Nebr., repre- 
sent conditions in Mellette County. During the growing 
season, an average of about two-thirds of possible sun- 
shine can be expected. The greatest amount of sunshine, 
about three-fourths of the possible, occurs in July and 
August. The least, about half of possible, occurs in April. 
The relative humidity varies greatly from early morning 
to afternoon and occasionally from day to day. The 
annual average relative humidity is about 80 percent in 
the early morning and about 50 percent in the afternoon. 
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TaBLE 8.—Probability of last freezing temperatures in spring and first in fall 
{Prepared by William F. Lytle, South Dakota State University. Based on data recorded at Wood, 8. Dak., 1913-65] 


Dates for given probability and temperature 
Probability 
16° F. 20° F. 24° F, 28° F. 32° FF, 36° F. 
After a specified date in spring: : 
OO: percents s5 sceeclsie esheets St eesieelSleon i oceck eet ete Mar Mar. 23 | Mar. 31 | Apr. 12 | Apr. 25 | May 7 
70 percent..-..- Mar. 30 | Apr. 8 | Apr. 20 ay 2] May 14 
50 percent__ Apr. 13 | Apr. 24 ay 4]! May 15 | May 26 
30 percent____..------- Apr. 27 ay 8 | May 17 | May 27/| June 7 
10 percentoi 2s. 2 2cea soot eode sen a ee ed ee Boe Fee eek ay 4] May 16 |} May 25 | June 3 | June 13 
Before a specified date in fall: 
O-percent= 222322 Suc s bast eo ol eet ce ee eb ie hee ct Oct. 9 | Oct. 4 | Sept. 21 | Sept. 5 | Aug. 29 | Aug. 21 
SO percents. 6228.2 See Got Bae e ese oes ee os ek eee e eb Oct. 18 | Oct. 11 | Sept. 29 | Sept. 15 | Sept. 8 | Aug. 30 
SO:percentic2 success eckae see ce saad isadee tut dsesde ec sued ewosse’ Nov. 3 | Oct. 25 | Oct. 16 | Oct. 4 | Sept. 26 | Sept. 17 
70 percent. 3 isso Soe le ete es eee we ee ee ete te ede Nov. 19 | Nov. 8 | Oct. 31 | Oct. 23 | Oct. 14] Oct. 4 
OO: percent.< 2 5-c22 deo bee ole coment ees ee eS Nov. 27 | Nov. 15 | Nov. 8 | Nov. 2 | Oct. 23 | Oct. 13 
Taste 9.—Temperature and precipitation 
[Data from Wood, Mellette County, 5. Dak., 1927-63] 
Temperature Precipitation 
Two years in 10 will Record One year in 10 Days Days 
have— will have— with with 
Aver- Aver- snowfall} snow 
Month age age Aver- Aver- of 1 | cover of 
daily daily Average Average age age inch or | l inch 
maxi- mini- daily daily total snow- more | or more 
mum mum | maximum | minimum Less More fall 
equal to | equal to than— | than— 
or higher | or lower 
than— than— 
oF, oF. oF. oF. In. In. In. In. No. No. 
January—------- 34. 6 8.7 47.6 —3. 4 0. 54 0. 16 1.12 5.4 2 2 
February _-_.---- 38. 9 12.5 52. 5 1.9 . 65 18 1. 46 6.3 2 3 
March._...----- 47,4 20. 6 59, 1 12,7 1.17 . 35 2, 18 8.2 3 3 
AprTil.c -scs2e552 62, 5 33. 6 70.7 27,8 2. 12 . 55 4, 29 2.9 1 1 
AV scocoesecs 72. 5 44.4 80. 9 38. 7 3. 13 1.14 5. 61 ah 0 0 
June_._-_-_---- 82.0 54. 1 90. 4 48.9 3. 38 1,21 5. 47. 0 0 0 
JUly--ssecsic soc 91.7 60. 5 99. 5 55. 0 2,3 . 67 4, 43 0 0 0 
August_-.----.- 90.1 58. 7 96. 7 54, 2 2. 00 . 66 3, 42 0 0 0 
September._.--- 80. 4 48.7 88. 0 43. 7 1, 44 .17 3. 01 0 0 0 
October______-_- 67. 8 37. 3 77.0 31.0 117 .16 2. 62 1.0 0 0 
November. ..-.- 50, 2 23. 8 59, 2 17,2 . 72 . 07 1. 70 4.5 1 1 
December--_-.-- 38. 2 13, 4 47.9 4,2 . 46 . 06 . 99 4.6 1 2 
Year___-.-- 63. 1 34. 7 66. 3 32. 6 19. 10 14,28 | 26, 25 33. 0 10 12 
1In 1915. 2In 1934. 


The annual average windspeed is about 11 miles per hour, 
and the prevailing direction is from the south in summer 
and from the north in winter. A windspeed of 50 miles 
per hour or more may occur during any month, but is 
most likely to occur during summer in association with 
thunderstorms. About 11 thunderstorms occur in June 
and July, about nine in August, eight in May, and four 
in September. The other months average fewer than this 
for an annual average of 45. 

Hail occasionally accompanies thunderstorms and may 
be expected in any one location in the county about once 


in 2 years. Hail is most likely to occur in June, but may 
also occur in May and July. 

The potential water loss from soil, pastures, and crops | 
is indicated by the rate at which water evaporates from 
a large pan. The average annual evaporation from. the 
Weather Bureau Class A pan is about 56 inches. An 
average of about 44 inches evaporates from May through 
October. The annual evaporation from small: lakes aver- 
ages about 39 inches, and the water loss from soil and 
crops is usually less, depending upon the available soil 
moisture. 
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Farming 


Production of beef cattle is the main farm enterprise 
in the county. About two-thirds of the county is strongly 
sloping to stcep and is suited only for grazing. In addi- 
tion many small, nearly level to sloping areas are sur- 
rounded by steeper areas and are not conveniently lo- 
cated for crops. 

The trend during the past 40 years has been toward 
fewer and larger sized farms and ranches. In 1969 Mel- 
lette County had 275 farms and ranches, and they aver- 
aged 2,710 acres in size. In 1954 there were 350, and they 
averaged 2,400 acres in size. 

On January 1, 1970 (4), cattle on farms and ranches 
in the county numbered 58,000. Of this number only 700 
were dairy cows and heifers kept for milk production. 
Hogs numbered 6,400, sheep 6,000, and chickens 8,500. 

Alfalfa, winter wheat, sorghum, oats, and corn are 
the major crops. Except for winter wheat and grain 
sorghum, most crops are planted either for grain or for 
forage. In dry years oats and corn are harvested for hay 
and silage. In other years they are harvested for grain. 

In 1968 (4), 24,500 acres of alfalfa was harvested for 
hay, and 5,200 acres was harvested for seed. Also in 1968, 
23,500 acres was in winter wheat; 14,600 acres was in 
sorghum, 3,700 acres of which was harvested for grain; 
12,700 acres was in oats; and 6,100 acres was in corn. A 
smaller acreage was in barley, rye, and spring wheat. 
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Glossary 


Alkali soil. Generally, a highly alkaline soil. Specifically, an 
alkali soil has so high a degree of alkalinity (pH 8.5 or higher) 
or so high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams, 

Available water capacity (also termed available moisture 
capacity). The capacity of soils to hold water available for 
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use by most plants. It is commonly defined as the difference 
between the amount of soil water at field capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Chiseling. Tillage of soil with an implement having one or more 
soil penetrating points that loosen the subsoil and brings cloda 
to the surface. A form of emerging tillage to control soil 
blowing. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used to 
descriive consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable-—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm — When moist, crushes under moderate pressure between 
thuinb and forefinger, but resistance is distinctly noticeable. 

Plastic._-_When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
betvveen thumb and forefinger. 

Sticky—-When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
fron other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft——When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting 
in rows that are at right angles to the natural direction of the 
slope or that are parallel to terrace grade. 

Contour striperopping. Growing crops in strips that follow the 
contour or are parallel to terraces or diversions. Strips of grass 
or close-growing crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Crop residue management. A system of retaining crop residue on 
land between harvest and replanting to prevent erosion and 
insure future crop production. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation, but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven dif- 
ferent classes of natural soil drainage are recognized. 

Eacessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods but 
not all the time, and some soils commonly have mottling at 
a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 
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Emergency tillage. Cultivation by listing, ridging, duckfooting, 
chiseling, pitting, basin listing, or other means to roughen the 
soil surface for temporary control of wind erosion. 

Eolian soil material. Earthy parent material accumulated through 
wind action; commonly refers to sandy material in dunes or to 
loess in blankets on the surface. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors such as 
light, moisture, temperature, and the physical condition of the 
soil are favorable. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, and covered by grass for protection against 
erosion; used to conduct surface water away from cropland. 

Green manure crop. A crop grown for the purpose of being turned 
under in an early stage of maturity or soon after maturity for 
soil improvement. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
Salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (8) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

CO horizon—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

# leyer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mapping unit. Areas of soil of: the same kind outlined on the 
soil map and identified by a symbol. 

Minimum tillage. The least amount of tillage required for quick 
germination and a good stand. Several implements may be 
drawn behind the tractor to reduce the number of times it is 
driven over the field, but it does not imply that primary tillage, 
secondary tillage, fertilization, and seeding must be done in 
one trip across the field. 

Organic matter. A general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily decom- 
posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality that enables the soil to transmit water 
or air, Terms used to describe permeability are as follows: 
very slow, slow, moderately siow, moderate, moderately rapid, 
rapid, and very rapid. 

Phase, soil. The subdivision of a soil, series, or other unit in the 
soil classification system made because of differences in the soil 
that affect its management but do not affect its classification 
in the natural landscape. A soil type, for example, may be 
divided into phases because of differences in slope, stoniness, 
thickness, or some other characteristic that affects its manage- 
ment but not its behavior in the natural landscape. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a_ soil, 
expressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
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alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid-__ Below4.5 Neutral ----..------ 6.6 to 7.3 
Very strongly acid. 4.5t05.0 Mildly alkaline______ 74 to 7.8 
Strongly acid_---_ 5.1to5.5 Moderately alkaline. 7.9 to 8&4 
Medium acid____- §.6t06.0 Strongly alkaline_.___ 8.5 to 9.0 
Slightly acid_..-. 6.1t06.5 Very strongly alka- 
line --------.--.-- 9.1 and 
higher 


Runoff (hydraulics). The part of the precipitation upon a drain- 
age area that is discharged from the area in stream channels. 
The water that flows off the land surface without sinking in is 
called surface runoff; that which enters the ground before 
reaching surface streams is called groundwater runoff or seep- 
age flow from ground water. 

Saline soil. A soil that contains soluble salts in amounts that 
impair growth of plants but that does not contain excess ex- 
changeable sodium. 

Sand. Individual rock or mineral fragments in a soil that range in 
diameter from 0.05 to 2.0 millimeters. Most sand grains consist 
of quartz, but they may be of any mineral composition. The 
textural class name of any soil that contains 85 percent or 
more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except for 
texture of the surface layer, are similar in differentiating 
characteristics and in arrangement in the profile. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material, The living roots and other 
plant and animal life characteristic of the soil are largely con- 
fined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive (the parti- 
eles adhering together without any regular cleavage, as in 
many claypans and hardpans). 

Stubble mulch, Stubble or other crop residues left on the soil, or 
partly worked into the soil, to provide protection from wind 
and water erosion after harvest, during preparation of a seed- 
bed for the next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 

Substratum. Technically, the part of the soil below the solum. : 

Surface layer. A term used in nontechnieal soil descriptions for 
one or more layers above the subsoil. Includes A horizon and 
part of the B horizon; has no depth limit. 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at a slight angle to the contour. The terrace 
intercepts surface runoff so that it may soak into the soil or 
flow slowly to a prepared outlet without harm, Terraces in 
fields are generally built so they can be farmed. Terraces in- 
tended mainly for drainage have a deep channel that is main- 
tained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
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sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided by 
specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
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stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Type, soil. A subdivision of the soil series that is made on the basis 
of differences in the texture of the surface layer. 

Wind stripcropping. Growing crops in strips that run crosswise to 
the general direction of prevailing wind and without strict 
adherence to the contour of the land. 
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GUIDE TO MAPPING UNITS 


For complete information about a mapping unit, read both the description of the mapping unit and that of the 
soil series to which the mapping unit belongs. In referring to a capability unit, read the introduction to 
the section it is in for general information about its management. Windbreak groups are described on pages 
68 and 69. Other information is given in tables as follows: 


Acreage and extent, table 1, page 9. Engineering uses of the soils, tables 
Predicted yields, table 2, page 66. 4, 5, and 6, pages 72 through 102. 
Capability Windbreak 
Range site unit group 
Map 
symbol Mapping unit Name Symbol Page Number 
AlC Altvan loam, 5 to 9 percent slopes Silty IVe-5 63 6 
Ba Badland--------------- 29 - nner c nnn nrc nnn 
Barren badland part--------------------- veoe VIIIs-2 65 -- 
Imlay part---------------- reer r rnc rome Shallow VIIs-1 65 10 
Norrest part------------ crn r rer rrr nrnn Clayey VIe-3 64 10 
Bg Bankard and Glenberg soils------------------ 
Bankard part----------------ce rrr ere Sands VIe-8 64 10 
Glenberg part-------------- rrr rrr rn Overflow IIIe-7 62 2 
Bk Barren badland-------------------------7- 7-7 ==> VIIIs-2 65 -- 
Bp Blackpipe soils-------------------- rec rnc nnn 12 Silty 56 IIc-2 60 3 
Br Buffington silty clay loam------------------ 13 Silty 56 IIc-2 60 3 
Bs Buffington silty clay loam, channeled------- 13 Overflow 55 VIw-1 64 10 
Bt Buffington silty clay-~--------------------- 13 Clayey 56 ITIs-3, 62 4 
Bu Buffington silty clay, channeled------------ 13 Overflow $5 VIw-1 64 10 
By Buffington clay----------------err rr errr 13 Clayey 56 ITIs-3 62 4 
Bw Buffington soils, channeled----------------- 13 Overflow 55 VIw-1 64 10 
Bx Buffington-Minatare complex----------------- 13 
Buffington part---------------- error nn -- Clayey 56 IIIs-3 62 3 
Minatare part-----------------cecrr ne -- Thin Claypan 58 Vis-1 65 10 
CaB Caputa loam, 2 to 5 percent slopes---------- 14 Silty 56 Ife-1 60 3 
CaC Caputa loam, 5 to 9 percent slopes---------- 14 Silty 56 IfIe-1 61 3 
Ce Cedar Butte association--------------------- 15 Claypan 57 IVs-3 64 9 
C1E Conata-Larvie clays, 9 to 25 percent 
slopes ---------2 ero nnn nnn cnr 16 ware -- VIs-3 65 10 
Conata part----------n- on nnn rrr rrr nnn -- Shallow 57 wo-- -- -- 
Larvie part------------------------ 740 r- -- Clayey 56 ---- -- -- 
DsC Dunday loamy fine sand, 6 to 9 percent 
slopes---~----- n-ne rrr errr nnn nnn nnn 16 Sands 56 VIe-7 64 10 
DtB Dunday and Anselmo soils, 0 to 6 percent 
Slopes ---~----- nen renner errr rnc s srr rrrn 16 
Dunday part---------------+------------- -- Sands 56 Vie-7 64 10 
Anselmo part---------3eercr rte nnn rrr ne == Sandy 56 IIIe-8 62 5 
DuD Dunday and Valentine soils, 9 to 15 
percent slopes--------------------------7- 17 Sands 56 Vie-7 64 10 
DvA Duroc and Kadoka silt loams, 0 to 2 
percent slopes-------------------7------ s- 17 Silty 56 TIc-2 60 3 
DvB Duroc and Kadoka silt loams, 2 to 5 
percent slopes~-~---------------n nce nrc nnn 17 Silty 56 TIe-1 60 3 
EhD Epping-Huggins silt loams, 5 to 15 
percent slopes------------------n nner rrr 18 wece -- VIs-2 65 10 
Epping part-----~----------e reer nne nnn ne -- Shallow 57 ---- -- -- 
Huggins part---------------cen rrr nnn ne -- Silty 56 oe -- -- 
EhE Epping-Huggins silt loams, 15 to 40 
percent slopeS------------------ errr nnn 18 ecaad a VIIs-1 65 10 
Epping part----------------------------- 2 Shallow 57 ---- -- -- 
Huggins part---------------n crn rrr -- Silty 56 ---- -- -- 
Ge Glenberg fine sandy loam-------------------- 19 Sandy 56 TIle-7 62 2 


Ha Haverson silt loam-------------------------- 19 Silty 56 IIc-1 60 1 


HuA 


HwB 


Ib 


LaD 


LdD 


LdE 


LeC 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Haverson silt loam, channeled--------------- 
Haverson silty clay loam--------------~---7-- 
Haverson SoilS-----------s cr rr rrr 
Hisle and Orella soils, 0 to 15 percent 
slopes----------- on rrr rn rrr 
Hisle part-----------errcc rrr ttre 
Orella part--~--~-------- nooo 
Huggins silt loam, 2 to 5 percent slopes---- 
Huggins silt loam, 5 to 9 percent slopes---- 
Huggins-Epping silt loams, 5 to 15 
percent slopes------------rrrerrcrr rrr 
Huggins part-----------eccr cnr rrr rn 
Epping part-------------n onc rotr rrr 
Huggins-Kadoka silt loams, 0 to 2 percent 


Kadoka part-----------------0r nero rrr 
Huggins-Kadoka silt loams, 2 to 5 percent 
§ lopes----------- nnn nnn nrc 
Huggins part-------------0--er crn nnn 
Kadoka part-------------ecr errr rrr nnn 
Huggins and Wortman silt loams, 2 to 5 
percent slopes--------------- rrr rtrrrrr rn 
Huggins part---------------- corer roo 
Wortman part---------------recrr corer rne 
Imlay-Badland association------------------~ 
Imlay part-------------------2rr cr nr nn 
Badland part------------------097--77 777 
Imlay and Conata soils, 6 to 15 percent 
slopes------------- nen r rrr rrr rrr 
Imlay and Conata soils, 15 to 40 percent 
slopes------------- orn rn rrr rrr 
Imlay-Norrest silt loams, 9 to 25 percent 
slopes-------------- rn nnn nr rrr 
Imlay part-----------------erc rrr 
Norrest part---------------- 7-7 r rrr rrnn 
Kadoka-Kube silt loams------------------7--- 
Keota-Epping silt loams, 9 to 15 percent 
slopes----------~-- on rrr rrr 
Keota part------------- menor nnn 
Epping part--------------- 7-27 r rr cr rrr 
Kolls and Hoven soils------------------77--7-7- 


Kyle clay------------7--rr nr rnr nr rn rrr 
Lakoma-Murdo complex, 9 to 15 percent 
slopes----------- nnn nnn rec rrr 
Lakoma part--------------------200 77 rr oo 
Murdo part--------------errr crc r rrr 


Lakoma-Samsil clays, 5 to 15 percent 
slopes---~----------- nner rrr rrr 
Lakoma part----------------crcr rrr crn 
Samsil part-------------cee eon nnn nnn 

Lakoma-Samsil clays, 15 to 40 percent 
slopes------------- een nnn rrr rrr ncn 
Lakoma part--------------------- 0-2 nnn 
Samsil part------------------- errr rrr 
Larvie clay, 5 to 9 percent slopes---------- 


Range site 


Name 


Overflow 55 
Overflow 55 
Overflow 55 


Thin Claypan 58 


Shallow 57 
Silty 56 
Silty 56 


Silty 56 
Shallow 57 


Silty 56 


Silty 56 
Silty 56 
Claypan 57 
Shallow 57 
Shallow 57 
Shallow $7 
Shallow $7 
Clayey 56 
Silty 56 
Thin Upland 57 
Shallow 57 
Closed 56 
Depression 
Clayey 56 
Clayey 56 
Shallow to 58 
Gravel 
Clayey 56 
Shallow 57 
Clayey 56 
Shallow 57 
Clayey 56 


Capability 


unit 


Viw-1 
IIc-1l 
TIc-1l 


VIs-1 
VIs-3 
IIIe-12 
Ive-3 


IIlIs-5 


IIIe-12 


TIIe-12 
IVs-3 


VIIs-1 
VIIIs-2 


VIs-2 
VIIs-1 


VIIs-1 


IIc-2 


VIe-3 


VIs-1 
IITe-4 


VIe-4 


ViIe-4 


VITe-2 


IVe~4 


Windbreak 


group 


Number 
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Capability Windbreak 
Range site unit group 
Map 
symbol Mapping unit Page Name Page Symbol Page Number 
L£C Larvie-Conata clays, 6 to 15 percent 
Slopes ------------ nner ne rrr ere ren rrr 30 oo-- pia VIe-4 64 10 
Larvie part----<----eerrc re nr rrr e ror == Clayey 56 oer -- -- 
Conata part-------------n errr re ncn onan - ooo Shallow 57 ---- -- -- 
LhC Larvie and Hisle soils, 0 to 9 percent 
s lopes------- nn enn nnn errr rrr rrr 30 
Larvie part------------------encr rrr nrn -- Clayey 56 IVe-4 63 4 
Hisle part-----~---------------ece-- ne == Thin Claypan 58 VIs-1 65 10 
LmB Larvie-Metre clays, 2 to 5 percent slopes-- 30 Clayey 56 IITe-4 61 4 
LoA Lowry silt loam, 0 to 2 percent slopes----- 31 Silty 56 Ife-1 60 3 
LoB Lowry silt loam, 2 to 5 percent slopes----- 31 Silty 56 Ife-1 60 3 
Ls Lowry-Slickspots complex------------------- 31 
Lowry part------------e rence r rrr rrr -- Silty 56 IIe-1 60 3 
Slickspots part-------------------errn- 7s Thin Claypan 58 VIs-1 65 10 
MaD Manter-Anselmo fine sandy loams, 9 to 15 
percent slopes-----~-------------- nnn nnn 32 Sandy 56 VIe-6 64 10 
McE Manter-Samsil complex, 9 to 25 percent 
slopes------------ nor nr rrr creer rrr cern 32 a=S5 -- VIe-6 64 10 
Manter part----------------- reer nn nnn ene -- Sandy 56 ---- -- -- 
Samsil part---------------------------- -- Shallow 57 ---- -- -- 
M£C Manter-Tuthill fine sandy loams, 6 to 9 
percent slopes----------------n ner eer nnn 32 Sandy 56 IVe-8 63 5 
MIB Millboro-Reliance complex, 2 to 5 percent 
$lopes----------- nnn nen nnn rrr r scree 33 w--- -- IIle-4 61 -- 
Millboro part-------------------------- -- Clayey 56 ---- -- 4 
Reliance part---------------------7er-- -- Silty 56 ---- -- 3 
MIC Millboro-Reliance complex, 5 to 9 percent 
SlopesS------ 2-2 n orn nnn rrr nnn 33 piri -- Ive-4 63 -- 
Millboro part--------------------7----7- -- Clayey 56 ---- -- 4 
Reliance part-------------------------- -- Silty 56 wore -- 3 
Mm Minatare soils----------------------------- 34 Thin Claypan 58 VIs-1 65 10 
Mn Mitchell silt loam------------------------- 35 Thin Upland 57 TITe-5 62 8 
Mo Mosher soils------~------------e rrr rrr nnn 36 Claypan 57 IVs-2 64 9 
MrC Murdo gravelly loam, 2 to 9 percent slopes- 36 Shallow to 58 VIs-4 65 10 
Gravel 
MsD Murdo-Lakoma complex, 6 to 15 percent 
slopes--------------- nnn nnn rrr rrr ner enn 36 a rtatel -- VIs-4 65 10 
Murdo part------n-----cn cnn nrc rrr nee == Shallow to 58 ---- -- -- 
Gravel 
Lakoma part--------------errr-- orn rene 7 Clayey 56 ---- -- -- 
MuD Murdo-Schamber gravelly loams, 9 to 15 
percent slopes---------------- nor nnn 36 ees -- VIs-4 65 10 
Murdo part----------<c-n- nee rr ncn nnn nnn -- Shallow to 58 ---- -- -- 
Gravel 
Schamber part-------------------------7 -- Very Shallow 58 ---- -- -- 
N1C Norrest silt loam, 5 to 9 percent slopes--- 37 Clayey 56 IVe-3 63 4 
Nm Norrest-Badland association---------------- 37 
Norrest part-----------------9-rcrrrnne -- Clayey 56 IVe-3 63 4 
Badland part----------------2---Hn enn nn -- Sc55 -- VIIIs-2 65 4 
NoA Norrest-Blackpipe silt loams, 0 to 2 
percent slopes-~--------------- 7s ren rnn ne 39 Salata -- IIIs-5 62 -- 
Norrest part---------c esc ne cern rnc nen ne -- Clayey 56 ete ts 4 
Blackpipe part------------------------- => Silty 56 ---- -- 3 
NoB Norrest-Blackpipe silt loams, 2 to 5 
percent slopes---------------7---- nner nen 38 sose ~~ TITe-12 62 -- 
Norrest part------------------------7-- -- Clayey 56 ---- -- 4 
Blackpipe part-----~-------------------- -- Silty 56 ---- -- 3 


GUIDE TO MAPPING UNITS--Continued 


Capability Windbreak 
Range site unit group 
Map 
symbol Mapping unit 
NrC Norrest-Cedar Butte silt loams, 3 to 9 
percent slopes-~----------- nr rence rrr mann Cetin -- 
Norrest part--------------------+-----7- Clayey 4 
Cedar Butte part----------------------- Claypan 9 
NsC Norrest-Imlay silt loams, 5 to 9 percent 
slopeS----- 93 enn nner nnn rrr 
Norrest part------------rc ror nsec rr nn Clayey 4 
Imlay part--------------2 error nr nn ne Shallow 10 
NsD Norrest-Imlay silt loams, 9 to 15 percent 
$ lopes~------- nen enn nn rr rrr neces eit: 10 
Norrest part------------0-- nnn rrr nn nn Clayey -- 
Imlay part----------------e errr rence Shallow -- 
NtB Norrest and Okreek soils, 2 to 5 percent 
s lopes------- en non nr rrr rrr rrr Clayey 4 
OcC Opal clay, 5 to 9 percent slopes---------~-- Clayey 4 
Ogc Opal clay, mounded, 5 to 9 percent slopes-- Clayey 4 
01B Opal-Caputa complex, 2 to 5 percent 
§ lope@S-------- n-ne nner n enn nese rrr 
Opal part-----------r enn nr re errno Clayey 4 
Caputa part---------------r ccc rrr nnn Silty 3 
O1C Opal-Caputa complex, 5 to 9 percent 
Slopes=-------S- er errssssdesssccscsseree- 
Opal part----------------ner cern ncn cree Clayey Ive-4 4 
Caputa part---~-------- nnn nner enn nnn Silty IVe-4 3 
OmB Opal-Mosher complex, 2 to 6 percent slopes- 
Qpal part-----------------rerrn rr crne noe Clayey IITe-4 4 
Mosher part---------------ncr rrr rer enn Claypan IIlle-4 9 
OpB Opai-Promise clays, 2 to 5 percent slopes-- Clayey IIfe-4 4 
OtB Opal-Tuthill complex, 2 to 5 percent 
S$ lOpeS ---- ~~ nnn errr n nner rrr cr nr rrr sore IIIe-4 -- 
Opal part---------n- ner nnn nn rnc Clayey coe 
Tuthill part--------------------r------ Sandy ---- 5 
OtD Opal-Tuthill complex, 5 to 15 percent 
slopeS---- 90 none enn nr nnn rrr Sadat VIe-4 10 
Opal part----------------- nnn r rere Clayey ed -- 
Tuthill part--------------------------- Sandy -- 
OwC Opal-Woodly complex, 3 to 9 percent 
slopes ---------------- 2 n enn n rer nn ---- -- 
Opal part-------~------------- 0-9-7 HHH Clayey 4 
Woodly part------------------------+--- Sandy 5 
Ox Orella-Badland complex--------------------- 
Orella part----------~------ 9-2-5595 F- Shallow 10 
Badland part--------------------------- core -~ 
PcA Promise clay, 0 to 2 percent slopes-------- Clayey 4 
PcB Promise clay, 2 to 5 percent slopes-------- Clayey 4 
Pd Promise soils------------------------------ Overflow 4 
PgA Promise and Opal clays, 0 to 2 percent 
slopes---------------------- errr rrr nnn nnn Clayéy 4 
PgB Promise and Opal clays, 2 to 5 percent 
slopes ----~---- n-ne nner rer rn rence cne Clayey 4 
PmA Promise-Mosher complex, 0 to 2 percent 
slopes--~------ nnn rn nnn rrr reer cree -- 
Promise part ------------ 0c rrr nnn nnn Clayey 4 
Mosher part-------------------7---n-7r- Claypan 9 
Ps Promise soils and Slickspots--------------- 
Promise part-----------------rrrr rr nnn- Overflow 4 
Slickspots part------------------------ Thin Claypan 10 


ReB Ree loam, 2 to 5 percent slopes------~----- Silty 3 
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Capability Windbreak 
Range site unit group 
Man 
symbol Mapping unit Page Name 
RkA Ree and Keya loams, 0 to 2 percent slopes--- 44 ---- -- -- -- 
Ree part---------------- enn ne nnn nn nr ne 7 Silty 56 eoc- 60 3 
Keya part--------------- once nnn nn nn- -- Overflow 55 ---- 60 1 
RkB Ree and Keya loams, 2 to 5 percent slopes--- 45 Silty as TTe-1 -- -- 
R@@ Part----------- ne nen ener -- voee 56 Stated 60 3 
Keya part--------3 een cence nnn nnn noe ie nese 56 Sere 60 1 
SaE Samsil clay, 15 to 40 percent slopes-------- 46 Shallow 57 VIIs-2 65 10 
S1D Samsil-Lakoma clays, 9 to 15 percent 
s lopes---~-------- nnn nner tenn nn nnn 46 Soe == VIs-3 -- 10 
Samsil part--------------------9------7- -- Shallow 57 eoce 65 -- 
Lakoma part----~------3-cc cnr n re ccncnnnn -- Clayey 56 otal 65 -- 
SIE Samsil-Lakoma clays, 15 to 40 percent 
$ lopeS~--------~--- nn enn ner nnn nnn rnc nn ne 47 SEo5 os VIIs-2 -- 10 
Samsil part-------------3--- er cer enn Hn- te Shallow 57 ---- 65 -- 
Lakoma part----~------------------20---- -- Clayey 56 won- 65 -- 
SmE Samsil-Manter complex, 15 to 40 percent 
slopes--------- nnn rn nnn nnn rrr nn 47 nee == VIIs-2 -- 10 
Samsil part-----------------------2----- -- Shallow 57 o--- 65 -- 
Manter part----------------------------- -- Sandy 56 ---- 65 -- 
SnE Samsil-Schamber complex, 15 to 40 percent 
$ lopeS------- n-ne ee nnn nnn nner ner ne 47 ---- -- VIIs-2 65 10 
Samsil part-----------------e3 rene rrr nee _ Shallow 57 ---- -- -- 
Schamber part--------------------------- -- Very Shallow 58 ---- -- -- 
Ss Samsil-Shale outcrop complex---------------- 47 
Samsil part------------+---------------- “= Shallow 57 VIIs-2 65 10 
Shale outcrop part---------------------- -- ---- -- VIIIs-2 65 -- 
St Sandy land--------------------- 23-7 -er cn nnn- 47 Sands 56 VIe-7 64 10 
SuA Savo silty clay loam, 0 to 2 percent 
slopes--------------------- 9-2 ror rnc nr nne 48 Silty 56 I{e-2 60 3 
SuB Savo silty clay loam, 2 to 5 percent 
s lopes----- ----- nen nnn ne nnn ern nn cnc rne 48 Silty 56 TIIe-1 60 3 
SuC Savo silty clay loam, 5 to 9 percent 
slopes~------------- n-ne enn errr renner nnn cnn 48 Silty 56 IiTe-1 61 3 
SvE Schamber-Murdo gravelly loams, 15 to 25 
percent slopes------------------5 en -- nn - 49 ---- -- VIIs-4 65 10 
Schamber part-----------------ecn corn nn- cates Very Shallow 58 ---- -- -- 
Murdo part------------------------------ -- Shallow to 58 ---- -- -- 
Gravel 
SwE Schamber-Samsil complex, 15 to 40 percent 
slopes----------------- nner errr r ncn rence 49 ---- -- VIIs-4 65 10 
Schamber part---------------- creer nnn ne -- Very Shallow 58 ---- -- -- 
Samsil part---------------- enc n cer ncrecne nn Shallow 57 ---- -- -- 
Sy Stirk clay----------~-----------------r------- 49 Overflow 55 VIs-1 65 10 
ThB Tuthill fine sandy loam, 3 to 6 percent 
slopes-------------- one none nn tne nnn cr nnn n- 50 Sandy 56 IIle-8 62 5 
ToC Tuthill-Opal complex, 2 to 9 percent 
S1LOPeS-- ~~~ nnn nnn nnn nn nnn nnn nnn nnn re nnn 50 Satake -- IVe-8 63 -- 
Tuthill part--------------------------- -- Sandy 56 ---- == 5 
Opal part---------------------c renner -- Clayey 56 ---- -- 4 
TuB Tuthill and Whitelake fine sandy loams, 0 
to 5 percent slopes---------------------- 50 Sandy -- ---- -- 5 
Tuthill part--------------------------- — oe 56 IIlIe-8 62 _. 
Whitelake part-+----------------------- ae ——— 56 TVe-13 63 oe 
TwA Tuthill-Woodly fine sandy loams, 0 to 3 
percent slopes--~----------------7-------- 50 Sandy 56 IIlIe-7 62 5 
TwB Tuthill-Woodly fine sandy loams, 3 to 6 
percent slopes------~-------------------- 50 Sandy 56 IIIe-8 62 5 
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Capability Windbreak 
Range site unit group 
Map 
symbol Mapping unit Name Number 
VaE Valentine fine sand, 15 to 35 percent 
slopes~-------------- nnn ere n nnn ner rr cre Sands 10 
Wa Wanblee-Whitelake complex------------------- 
Wanblee part--------------7------------- = Thin Claypan 58 VIs-1 65 10 
Whitelake part-------------------------- -- Sandy 56 IVe-13 63 5 
WbB Wanblee-Wortman association, 0 to 5 percent 
S lopeS-------- -- 2 n-n nnn nnn nnn nnn nnn 52 
Wanblee part------+-+---------------0r--- -- Thin Claypan 58 VIs-1 65 10 
Wortman part--------------"-------5e- ree -- Claypan 57 IVs-3 64 9 
Wd Woodly fine sandy loam---------------------- 54 Sandy 56 IIlIe-7 62 5 
WoB Woodly-Opal complex, 2 to 5 percent 
§ LopeS----- nnn en een nnn enn r nnn nnn cnn nen 54 Beas -- IIIe-8 62 -- 
Woodly part---------------+-------------- -- Sandy 56 ---- -- 5 
Opal part-------------- ne center nnn nnn nn -- Clayey 56 ---- -- 4 
Ww Wortman and Wanblee silt loams-----------~--- 54 
Wortman part------------2 ese n renner nnn en -- Claypan 57 IVs-3 64 9 
Wanblee part-----------s-e----reeren ne nH => Thin Claypan 58 VIs-1 65 10 
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Haverson-Glenberg association: Deep, nearly level to gently 
sloping, moderately well drained and well drained silty and 
loamy soils 
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Samsil-Lakoma association: Shallow and moderately deep, 
strongly sloping to steep, well-drained to excessively drained 
clayey soils 

Promise-Millboro association: Deep, nearly level to gently 
sloping, well-drained clayey soils 

Opal-Promise-Samsil association: Shallow to deep, nearly 


4 | level to strongly sloping, moderately well drained and well 
drained clayey soils 
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Norrest association: Moderately deep, nearly level to strongly 
4 sloping, well-drained silty soils 
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GENERAL SOIL MAP 
MELLETTE COUNTY, SOUTH DAKOTA 
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Ye Sav association: Deep, nearly level to gently sloping, well- 
YHA drained silty soils 
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Ga ~Ree association: Deep, nearly level to gently sloping, well- 
ZA rained loamy soils 
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Each area outlined on this map consists of 

more than one kind of soil. The map is thus 

meont for general planning rather than a basis 
for decisions on the use of specific tracts. 
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